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INTRODUCTION. 


ACCOtTNT  Ot'  the  PRINCIPAL  PROCEEDINGS  OP  THE  ^OH- 
LAND  SOCIETY  OF  SCOTLAND,  FOR  THE  PERIOD  FfooM 
FEBRVART  1816  TO  NOVEMBER  1820. 


The  4th  Volume  of  the  Transactions  of  The 
Highland  Society  was  published  early  in  1816. 
In  the  Introductions  to  the  former  volumes^ 
the  nature  of  the  Institution,  its  views  and  ob- 
jects,  together  with  the  steps  taken  by  the  So- 
ciety for  their  accomplishpaent,  were  so  fully 
detailed^  that  it  appears  necessary  now  only  to 
record  the  measures  adopted  by  the  Society  in  fur- 
therance of  these  objects,  for  the  period  which  the 
present  account  embraces.  Those  who  had  the 
merit  of  instituting  the  Society  in  1784,  contem- 
plated, with  some  confidence^  that  it  would  be 

VOL.  V.  b 
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productive  of  essential  and  permanent  advanta- 
ges, not  only  to  the  Highlands  of  Scotland,  but 
to  the  country  at  large.  The  extensive  counte- 
nance and  support  it.  has  received  from  the 
most  respectable  classes  of  the  community,  it 
is  believed,  has  exceeded  the  most  sanguine 
expectations  of  its  original  promoters :  this  in- 
deed, the  List  of  its  existing  Members,  (App. 
No.  I.)  sufficiently  evinces.  ♦  The  Society  has> 
in  consequence,  bieen  enabled  gradually  to  ex- 
tend its  exertions,  which  have  for  some  time  em- 
braced  every  thing  connected  with  rural  econo- 
my, and  agricultural  improvement,  over  all  parts 
of  Scotland.  While  the  chief  attention  of  the 
Society  is  directed  to  these  objects,  it  does  not 
fail  to  encourage  the  introduction  of  such  branch- 
es of  manufactures  as  are  most  suited  to  the 
Highland  and  more  remote  parts  of  the  country,-^ 
Useful  Inventions,  and  Improvements  in  Machin- 
ery, or  Implements  of  Husbandry  (connected  with 
its  objects),  are  also  promoted  by  the  Society ; 
and  it  is  hoped  its  proceedings  will  show  that,  on 
all  proper  occasions,  it  is  ready  to  lend  its  aid  to 
the  furtherance  of  such  public  measures  as  pro- 
mise to  be  of  real  advantage  to  the  country,  and 
particularly  to  the  industrious  classes  of  the  com- 
munity, even  when  such  measures  may  appear 


♦  A  List  of  the  present  Office-bearers  of  the  Society,  and 
Members  who  are  in  the  Direction,  is  given  in  the  Appendix^ 
No.  2. 
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XI 


rbut  remotely  connected  with  the  Society's  prin- 
cipal ohjcctH.  The  Society,  in  this  respect,  pos- 
sesses peculiar  advantage?^,  as  few  matters  can 
come  under  its  consideration  upon  which,  from 
the  influence  and  intelligence  of  its  numerous 
members,  it  is  not  enabled  readily  to  acquire  and 
disseminate  useful  information. 

In  the  following  brief  narrative,  the  arrange* 
ment  adopted  in  the  former  volumes,  of  attend- 
ing more  to  the  classification  of  the  subjects^ 
than  to  the  chronological  order,  shall  be  ob* 
served* 


I^UBLIC  MEASURES,    OR    SUCH  A3    MAY  BE  CONSI- 
DERED OF  A  GENERAL  NATURE. 

Sifps  takm  in  consequmce  of  a  Failure  in  the  Crop  1816, 
J6r  imtiring  ihe  S&mng  of  Wholesome  Seed^Corkj  and 
fromoimg  an  Earfy  Supply  ^'  Food. 

"^^"^  >  %  satisfactoiily  ascertained, 

y  f  the  crop  1816  had  sufifer- 

J  inclemency  of  the  season, 

f  T  seed,  published,  in  Janu* 

to  its  Members,  to  Country 

Jlergy  and  Fanners,  putting 

1  with  respect  to  the  kind  of 

,1 }  and  pointing  out  the  means 

I  experiment,  the  fitness  of  the 

^     is 
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various  kinds  of  grain  for  seed.  The  Society 
was  enabled  to  do  this,  from  information  pre- 
viously obtained,  in  several  Essays  offered  in* 
competition  for  its  premiums  on  that  subject, 
more  especially  a  very  valuable  paper  of  the  late 
JBenjamin  Bell,  Esq. ;  and  was  now  assisted  by 
the  able  suggestions  of  Dr  Coventry,  Professor 
of  Agriculture. 

In  the  same  year,  the  Society,  with  the  view 
of  promoting  the  production  of  an  early  supply 
of  food,  offered  premiums  to  the  tenants  who 
should  raise  and  sell,  on  or  before  l6th  August, 
I8I7,  the  greatest  qicantity  of  Early  Potatoes — 
the  quantity  in  no  instance  to  be  under  200 
bolls.  Those  pnemiums  excited  considerable 
competition  ;  and  had  the  effect  of  producing  a 
very  early  supply  of  potatoes,  more  especially  in 
the  markets  of  large  towns.  The  highest  pre- 
mium, of  Fifty  guineas,  for  the  greatest  quantity 
raised  and  sold  (being  above  67O  bolls)  within  the 
period,  was  adjudged  to  Mr  Dickson,  farmer  at 
Bangholm,  near  Edinburgh.  Premiums  were 
also  voted  on  this  occasion  to  Mr  Finlay,  a  farm- 
er near  Glasgow,  Mr  Newham,  in  the  yicinity  of 
'  Paisley,  Mr  Inglis,  who  occupied  farms  in  La- 
nark and  Renfrewshires,  and  Mr  Watlin,  of  the 
parish  of  St  Quivox,  Ayrshire ; — all  of  whom 
had  raised  and  sold  large  quantities  of  early  po- 
tatoes, at  a  moderate  price,  previous  to  the  mid- 
dle of  August  I8I7. 
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Distillery  Laws. 

In  the  Introduction  to  Vol.  IV.,  the  steps 
taken  by  the  Society  for  obtaining  such  altera- 
tions  in  the  Distillery  Laws  as  to  suit  the  circum- 
stances and  local  situation  of  Scotland,  were 
mentioned.  In  February  1816,  the  Society  pre- 
sented a  Memorial  to  the  Lords  of  ^he  Treasury 
upon  this  subject,  founded  upon  the  principles 
stated  in  the  Report  of  a  Committee  of  the  So- 
ciety, printed  in  the  Appendix  to  that  volume, 
of  which  they  also  circulated  copies  to  the  coun- 
ties, and  to  many  Members  of  the  Society  who 
had  seats  in  either  House  of  Parliament,  who 
took  an  anxious  interest  in  the  object.  The  So- 
ciety had  the  satisfaction  to  find,  that,  in  this  in- 
stance, every  suggestion  which  it  had  felt  it  to  be 
its  duty  to  urge,  was  fully  attended  to  in  the  Act 
of  Parliament  passed  in  June  1816.  By  this  act, 
what  was  called  the  Highland  Line,  was  abolish- 
ed,  and  a  free  intercourse  of  spirits  allowed  over 
all  parts  of  the  country.  The  licensing  of  small 
stills,  of  40  gallons,  was  authorized,  and  the  duty 
reduced  to  5s.  6d.  per  gallon.  The  law  of  last 
Session  (passed  in  July  1820)  is  founded  on  si- 
milar principles ;  and  its  main  purpose  is  to  dis- 
courage that  illegal  distillery  so  prevalent  in  the 
remote  parts  of  the  country,  which  is  equally 
hostile  to  the  revenue  and  to  the  morals  of  the 
people. 
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Malt  Ditties. 

As  connected  with  the  preceding  subject,  it  . 
may  be  proper  here  to  notice  a  Memorial  pre-.  ; 
sented  by  the  Society  to  the  Lords  of  the  Trea^  • 
sury  in  April  last,  (App.  No.  3.)  It  is  well 
known  that  the  departure  from  a  principle  long 
recognised,  of  imposing  a  smaller  duty  upon 
Malt  made  from  Scotch  Barley,  and  more  espe- 
cially from  malt  made  from  Scotch  Bear  pr  Bigg, 
thap  upon  malt  made  from  English  Barley,  waa 
in  Scotland  generally  complained  of}  and  thesQ 
complaints  were  still  more  strongly  excited  by 
certain  acts  passed  at  the  close  of  the  Session  of 
Parliament  1819.  The  Highland  Society,  conr 
sidering  this  a  matter  in  which  Scotland  was 
deeply  interested,  and  that,  if  the  equity  of  the 
principle  established  by  these  acts  were  to  be  ad- 
mitted, there  would  be  little  chance  of  redress 
being  obtained  at  a  future  period,  resolved  to 
present  the  Memorial  referred  to,  and  to  request 
the  support  of  several  of  its  Reading  Members 
then  in  London,  for  having  eflFect  given  to  the 
Society's  Representation*  In  the  Act  of  Parlia- 
ment passed  last  Session,  relief  has  been  so  far 
given,  as  to  reduce  the  duties  on  malt  from 
Scotch  bear  or  bigg  6d.  per  bushel ;  and  it  is  hop- 
ed tliat,  at  a  future  period,  the  reasonableness  of 
an  abatement  of  the  duties  on  malt  from  Scotch 
grain^  on  account  of  its  relative  inferiority,  and 
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less  productive  qualities,  when  compared  with 
malt  made  from  English  barley,  will  be  admitted 
and  acted  upon. 

In  the  act  of  last  Session  referred  to,  some  ad- 
ditional beneficial  Regulations  have  also  been  in- 
troduced, especially  in  the  diminution  of  the 
quantity  of  spirits  required  >to  be  produced  from 
a  given  quantity  of  wash. 


Fisheries. 

Among  other  objects  originally  embraced  by 
the  Society,  the  important  one  of  the  improve- 
nient  of  the  Scots  Fisheries,  was  included.  The 
information  obtained  upon  this  subject,  and  the 
endeavours  of  the  Society  to  improve  the  Fish* 
isries,  are  detailed  in  the  former  volumes.  Much 
benefit  is  now  admitted  to  have  arisen  from  the 
adoption  of  the  suggestion  of  the  Society,  to 
have  a  Special  Board  constituted  at  Edinburgh, 
for  the  superintendence  and  management  of  the 
White  Herring  Fishery,  and  the  introduction  of 
the  use  of  large  boats  in  that  Fishery.  Since  the 
institution  of  the  Herring  Fishery  Board,  and 
considering  that  the  other  branches  of  the  Fish- 
eries are  promoted  by  the  Board  of  Trustees  for 
Fisheries,  &c.  the  Highland  Society  of  Scotland 
*  has  ceased  to  take  a  concern  in  that  source  of 
^onal  wealth  and  industry }  but,  at  a  General 
Jleeting,  in  Janusuy  1819|  the  Society  votpd  ^ 
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piece  of  plate  to  Mr  John  Mackenzie,  of  Rich- 
mond-Place, Edinburgh^  who  was  fornferly  prac- 
tically engaged  in  the  fishery,  for  useful  informa- 
tion furnished  by  him  to  the  Society  (particularly 
in  regar^  to  the  advantages  of  employing  large 
boats  in  the  Fishery),  which  had  enabled  the  So- 
ciety to  recommend  that  measure. 


Boads  and  Bridges. 

The  anxious  wish  of  the  Society,  for  having 
easy^  means  of  communication  opened  up  all  over 
the  country,  especially  in  the  more  remote  and 
less  accessible  parts  of  it,  as  an  essential  means 
of  facilitating  its  improvement,  and  the  success- 
ful representations  made,  and  information  com- 
municated by  the  Society  for  effecting  this  high- 
ly desirable  and  national  object,  were  detailed  in 
the  former  volumes.  From  the  liberality  of  Go- 
vernment and  Parliament,  and  the  public  spirit 
of  the  Proprietors  in  the  several  counties  where 
this  essential  improvement  was  most  required^ 
much  has  been  e£^ted,  both  in  the  construction 
of  Roads  and  Bridges,  and  in  providing  the 
means  of  keeping  them  in  repair ;  and  it  is  hoped 
any  interference  on  the  part  of  the  Society,  in 
future,  may  in  general  be  unnecessary.  The  So- 
ciety, however,  on  account  of  the  peculiar  cir- 
cumstances of  Shetland^  agreed,  in  June  1819, 
to  vote  a  small  sum  towards  a  survey  of  project- 
ed Roads  in  that  island. 
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Impraoement  of  the  Breed  oj  Sfieep,  and  Matters 
connected  with  the  Woollen  Manufactory,  S^. 

TTie  Society,  for  several  years  after  its  institu- 
tion, bestowed  much  of  its  attention,  and  appro^ 
priated  a  portion  of  its  funds,  towards  the  Im« 
provement  of  the  Breed  of  Sheep.  That  par- 
ticular object  was,  however,  for  a  time,  in  a  great 
measure  relinquished,  upon  the  institution  of  the 
British  Wool  Society,  which  the  patriotic  zeal  of 
Sir  John  Sinclair  had  induced  him  to  establish. 
But  as  that  Society  has  been  for  a  considerable 
time  discontinued,  or  dissolved,  the. Highland 
Society  of  Scotland  has  found  it  necessary  to  re* 
sume  this  branch ;  and  has  accordingly  offered 
Premiums  for  Improving  the  Breed  of  Sheep  in 
several  districts  of  the  countiy.  These  Pre- 
miums it  is  in  view  afterwards  to  transfer,  in 
rotation,  to  other  districts  suited  to  sheep  hus- 
bandry^ 

As  connected  with  the  subject  just  mentioned, 
the  Society  has,  for  several  years  past,  given  Pre- 
miums for  the  Improvement  of  Sheep  Pasture, 
by  means  of  Sheep  Drains^  which  has  been  at- 
tended with  very  beneficial  effects. 

In  the  4th  volume  will  be  found  an  able  Essay^ 
by  the  Rev.  Dr  Singer  of  Kirkpatrick-Juxta» 
on  the  Advantages,  and  on  the  Means  of  the  In* 
troduction  of  the  Stapling  of  Wool  into  Scot- 
land, with  Extracts  from  other  Communications 
to  the  Society  on  that  subject    The  Society 
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being  desirous  of  having  the  effect  of  this  mea* 
sure  fairly  tried  by  practical  experiment,  offered^ 
in  1818,  a  Premium  of  one  hundred  guineas  to 
the  wool-stapler  who  should  fii^st  establish  himself 
iir  Scotland,  in  a  situation  approved  by  the  Di« 
rectors.  The  Society  was  aware,  that,  with  due 
attention  to  other  objects,  and  with  the  reduc- 
tion of  its  funds,  occasioned  by  the  cessation 
of  the  annual  sum  of  800Z.,  allowed  for  several 
years  from  the  Scotch  Forfeited  Estates'  Money^ 
it  could  not  hold  out  a  sufficient  inducement  to 
a  person  properly  qualified  for  settling  in  Scot- 
land as  a  wool- stapler  j  but  it  was  hoped  the  ad? 
vertisement  would  have  the  effect  of  calling  the 
attention  of  proprietors  of  sheep-farms  and  wool- 
growers,  who  might  aid  the  Society  in  attaining 
the  object. 

The  Society,  in  I8I7,  voted  a  premium  to 
James  Kelly,  manufacturer  in  the  island  of  Hay, 
Argyllshire,  for  erecting  a  manufactory  there 
for  the  teasing,  carding,  and  spinning  of  wool, 
and  making  the  same  into  cloth ;  and  in  the 
same  year^  a  premium  to  Mr  Walter  Mercer,  of 
Gallashiel?,  for  constructing  an  ingenious  ma- 
chine for  doubling,  twisting,  and  reeling  hosiery 
and  woollen  yani. 

As  connected  with  the  several  matters  which 
have  just  been  stated,  it  may  be  proper  here  to 
mention,  that  at  the  Anniversary  Meeting  in 
January  1820,  the  attention  of  the  Society  wa$ 
called  by  Mr  Home  of  Langwell  and  other 
members,  to  the  then  low  price  of  Scotch  woqI^ 
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ind  the  applications  making  for  the  repeal  of 
a  duty  recently  imposed  upon  the  importation 
of  foreign  vrool ;  when  it  was  urged,  that  the 
repeal  of  that  duty  would  have  the  effect  of  still 
farther  depressing  the  market  for  wool  of  home 
growth.  The  matter  having  been  referred  to  a 
Committee,  the  Directors,  in  consequence  of  the 
Report  of  *  that  Committee  recommending  that 
the  repeal  ought  not  to  be  acceded  to,  at  any  rate 
until  the  eftect  of  the  tax  should  be  ascertained 
by  experience,  transmitted  a  Representation  on 
the  subject  in  the  proper  channels ;  and  had  the 
satisfaction  to  find,  that  the  sentiment  of  Go- 
vernment and  Parliament  upon  the  subject,  was 
in  unison  with  that  entertained  by  the  Society. 


EQUALIZATION  OF  WEIGHTS  AND  MEASURES. 

The  exertions  of  the  Society  for  attaining  thi^ 
important  object,  and  the  Plan  proposed  for  that 
purpose,  were  detailed  in  the  Introduction  to 
the  4th  Volume.  Some  of  the  alterations  upon 
that  Plan,  by  the  Committee  of  the  House  of 
Commons,  were  also  there  noticed.  During  th^ 
progress  of  the  bill  through  that  House,  farther 
difficulties  occurred  on  account  of  privilege? 
claimed  by  some  cities  and  incorporations  in 
England  to  regulate  their  own  weights  and  mea^ 
$ures.  llie  bill  passed  the  House  of  Commons,^ 
with  clauses  giving  effect  to  thes^  privileges ;  but 
was  lost  in  the  House  of  Lords  in  May  1816. 
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The  causes  of  this  failure  were  understood  to 
be,  that  the  subject  had  not  undergone  such 
previous  discussion  in  England  as  had  taken 
place  in  Scotland,  so  as  to  familiarize  the  minds 
of  the  people  of  England.to  the  proposed  change. 
Farther,  it  was  thought  that  Europe,  now  being 
in  a  state  of  peace,  facilities  for  communication 
with  other  Governments  would  be  afforded,  which 
could  hardly  have  been  contemplated  when  the 
object  was  taken  up  by  the  Highland  Society, 
and  that  something  of  a  more  general  nature 
might  be  attempted,  in  concert  with  other  States, 
for  the  benefit  of  commerce.  Accordingly,  when 
the  bill  was  stopped  in  its  progress  in  the  House 
of  Lords,  the  propriety  of  regulating  future  mat- 
ters by  a  deliberate  consideration  of  the  measure 
in  all  its  bearings,  was  admitted  on  all  hands. 

It  now  appears,  by  a  letter  from  Sir  George 
eierk,  Bart.  M.  P.  (who  had,  at  the  request  of 
the  Society,  brought  forward  the  subject  in  Par- 
liament), read  at  last  general  meeting  of  the 
Highland  Society,  that  a  commission  had  been 
issued,  in  1818,  to  certain  gentlemen  eminent  in 
science,  to  investigate  the  subject:  That,  in 
1819,  they  had  presented  a  Report  to  Parlia- 
ment, that  they  were  at  present  engaged  in  far- 
ther inquiries,  which  were  expected  to  be  com- 
pleted in  the  course  of  the  present  year ;  so  that 
some  legislative,  measure,  founded  on  their  Re- 
ports,  might  be  submitted  to  Parliament  early  in 
the  next  Session. 
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An  equalization  and  uniformity  of  weights  and 
measures  is  admitted  to  be  highly  desirable ;  but, 
at  same  time,  this  has  been  found  to  be  attended 
with  great"  diflSculties.  The  Highland  Society 
of  Scotland  does  not  now  take  any  active  con- 
cern in  the  business,  being  satisfied  with  having, 
in  the  first  instance,  brought  the  important  sub- 
ject under  discussion.  The  Society  will  certain- 
ly feel,  that  the  attention  andr  expense  it  has  be- 
stowed for  its  attainment  have  not  been  misap- 
plied, if  the  object  shall  be  finally  accomplished. 


Friendly  Societies. 

Although  it  has  been  doubted  by  individuals, 
whose  opinions  are  entitled  to  consideration,  how 
&r  subjects  of  this  description  fall  strictly  within 
the  objects  to  which  the  Highland  Society  of 
Scotland  is  called  upon  to  direct  its  attention ; 
yet  the  Society  and  Directors  incline  to  think, 
that  its  endeavours  to  better  the  condition,  and 
to  promote  the  comfort  of  the  labouring  and 
poorer  classes  of  the  community,  cannot  be  held 
as  foreign  to  an  Institution  founded  upon  such 
general  and  patriotic  principles.  The  Society, 
it  is  true,  is  not  a  Charitable  Institution ;  and 
when  it  interferes  in  any  way  in  matters  of  that 
description,  it  is  with  the  wish  and  the  hope  of 
being  useful — cautious,  at  the  same  time,  as  t^ 
the  propriety  of  its  interference* 
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The  Society's  endeavours  to  promote  the  esta- 
blishment of  Savings  Banks  upon  the  most  eligi- 
ble plan,  as  set  forth  in  the  4th  Volume,  has 
been  in  general  approved.  In  the  detail  given 
in  that  Volume,  as  to  Savings  Banks,  some  of  the 
defects  in  the  constitution  of  Friendly  Socie- 
ties were  noticed.  The  subject  of  Friendly  So-, 
cieties  was  afterwards  more  pointedly  brought 
under  the  consideration  of  the  Highland  Society, 
at  a  general  meeting  in  June,  1819,  by  one  of  its 
members  (Mr  C.  Oliphant),  when  a  Committee 
was  named  to  consider  the  same.  That  Commit- 
tee made  its  Report  to  the  Directors  in  June 
last;  and  the  matter  having  been  afterwards 
discussed  in  a  general  meeting,  held  on  10th 
July,  it  was  agreed  to  enter  upon  an  investiga^ 
tion  of  the  subject,  and  to  offer  premiums  for  the 
purpose  of  eliciting  information  respecting  exist- 
ing Friendly  Societies.  The  meeting  farther  re- 
commended to  its  members  to  promote  the  in- 
quiry, by  their  local  influence  in  those  parts  of 
the  country  with  which  they  are  more  immedi^ 
ately  connected.  It  is  expected  that  such  infor- 
mation will  be  obtained,  as  may  afford  data  for 
ascertaining  the  principles  and  plan  upon  which 
Friendly  Societies  should  be  instituted,  with  a 
view  to  their  permanency  and  efficiency.  The 
nature  of  the  information  required,  and  the  pre- 
miums offered,  will  be  found  from  an  advertise- 
ment issued  by  the  Society,  which  is  given  in  the 
Appendix,  No.  4. 
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AGRICULTURE. 

Green  Crops. 

-The  introduction  of  this  essential  practical  im- 
provement in  the  Highland  and  more  remote  dis- 
tricts of  the  country,  the  Society  has  uniformly 
promoted  by  its  premiums.  During  the  period 
from  1816  to  1820  inclusive,  which  the  present 
volume  comprehends,  these  premiums  have  been 
given  successively  in  the  counties  of  Caith- 
ness, Nairn,  certain  parts  of  Inverness-shire, 
in  the  county  of  Wigton^  stewartry  of  Kirkcud- 
bright, in  Orkney  and  Shetland,  and  in  the  islands 
of  Hay  and  Jura  in  Argyllshire. 

In  this  volume  will  be  found  an  account  of  the 
results  of  experiments  made  in  the  cultivation  of 
the  Fiorin  Grass  in  the  south  of  Scotland,  either 
reported  to  the  Society,  in  consequence  of  pre- 
miums  offered,  or  as  communications  from  its 
members. — It  having  been  suggested  by  some  e- 
minent  agriculturists,  that,  from  the  hardy  na- 
ture of  this  plant,  its  cultivation  may  be  intro- 
duced with  success  in  the  Highlands,  in  certain 
situations,  the  Society,  with  a  view  of  ascertain- 
ing  its  aptitude  for  these  regions,  has  this  year 
offered  premiums  for  experiments  with  Fiorin  in 
the  counties  of  Argyll,  Inverness,  Ross  and  Cro- 
marty, including  the  Islands. 
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IMPROVING  THE  QUALITY  OF  GRAIN. 

1.  fVheat  of  the  greatest  Weight. 

As  the  value  of  grain  must  principally  depend 
.ijpon  its  weight  and  productive  qualities^  t^e  So- 
ciety offered  premiums,  in  the  county  of  Edin- 
burgh, for  wheat  of  the  greatesjb  weight,  rais- 
ed and  sold  in  that  county,  not  le^s  than  a  given 
quantity,  previous  to  ISJth  March,  J8I6.  These 
premiums  e^ccited  the  competition  desired.  The 
first  premiuip,  being  a  piece  of  plate  of  txventjf 
,  guineas  value,  was  voted  to  Mr  Bagrie.  in  Monk- 
ton,  parish  of  Inveresk ;  and  th^  siecon^  to  Mr 
Reid  in  Monktonhall,  in  the  same  parish,      ,  - 

^         %  Barley  and  Bigg  of  the  greatest  Weights 

Soon  after  the  passing  of  the  act  1816,  licen- 
sing small  stills  in  Scotland,  the  Society,  in  its 
wish  to  improve  the  quality  of  grain,  extended  its 
premiums  to  raising  ^rley,  and  Bear  or  Bigg  of 
the  greatest  weight  in  the  Highland  counties, 
partly  with  the  view  to  a  supply  of  good  grain  of 
a  productive  quality  for  the  distilleriesr  These 
premiums  have  been  offered  successively  since 
.  I8I7,  in  certain  districts  of  the  counties  of  Perth» 
Inverness,  Ross,  Wigton,  Stirling,  Dumbarton, 
Aberdeen  and  Banff,  and  have  excited  competi- 
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lion.  The  Society  has  it  in  view  afterwards  to 
transfer  these  premiums  to  eertain  other  counties 
in  rotation. 

d.  DriUed  Wheah 

ihie  advantages  of  Drill  Husbandry  have  been, 
for  some  time,  matter  of  discussion  among  agri- 
culturists. The  Society  was  therefore  desirous 
of  having  ascertained,  by  the  test  of  fair  experi- 
ment, the  advantages  of  the  Drill  system,  com- 
paratively  with  the  ordinary  mode  of  sowing 
broadcast. -^  In  this  vieW,  the  Society  offered 
premiums  fof  ,  having  experiments  made  with 
,  wheat  drilled  slrid  broadcast,  in  the  county  of 
Haddington,  arid  some  other  of  the  most  im|)rov. 
ed  southern  counties,  under  the  inspection  and 
superintendence  of  committees  of  the  members  of 
the  Society,  resident  iri  these  cotinties.  In  18l6» 
a  piece  of  plate,  of  twenty  guineas  value,  was 
voted  to  Mr  Brodie  of  Scoughall,  Haddington- 
shire, who  had  made  the  experiment  betwixt  the 
drill  and  broadcast  husbandry  upon  an  extensive 
scale,  and  which  had  been  regularly  reported  upon, 
in  terrtis  df  the  Society's  regulations.  From  the 
experiments  of  Mr  Brodie,  and  others  which  have 
been  communicated  to  the  Society,  it  appears  to 
be  satisfactorily  ascertained,  that,  in  certain  soils 
and  situations,  more  especially  where  it  is  essen- 
tial to  destroy  or  extirpate  weeds,  drilling  pos- 
yoL.  V.  c    ' 
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sesses  materisd  adv^tages  over  sowing  ifi  broa4^ 
cast  Besides  t^t  a  smaller  quafitity  of  seed  # 
required  in  the  former  mode,  the  crop  i&ponsid^- 
ably  more  productive,  and  the  grain  of  superior 
quality.  Nor  are  the  eflSects  produced  in  pulver- 
izing the  ground  to  be  overlooked.  These  ad- 
vantages, it  is  believe^  mucU  more  than  ca«\pen- 
sate  the  additional  expense  of  occasional  bpeistgs,. 
which  are  necessary  under  the  Drill  system* 

The  Society  has,  in  the  present  year,  transfer- 
red this  description  of  premium  to  the  counties 
of  Moray,  Nairn,  Inverness,  Ross  and  Cromarty; 
and  if  the  resmlt  shall  appear  to  be  the  same  wij(b 
the  information  already  obtained  by  the  Society^ 
the  advantages  attending  the  Drill  Syste^i  will 
be  still  further  ascertained  and  established^ 


Improvement  ^f  Waste  Lands. 

From  the  failure  of  crops  in  some  of  the  yeaxs 
since  the  publication  of  the  last  Volume,  and  the 
low  price  of  grain  in  other  years,  an  opinion  ap- 
peared to  be  entertained  by  many^  that  the  ex- 
pense attending  the  im'provement  of  barren  or 
less  productive  soils^  was  not  compensated  by 
their  produce;  and  that  it  was  inexpedient  ta 
encourage  the  system.  This  induced  the  Socie- 
tyii  for  some  years,  to  suspend  the  premiums  it 
had  been  in  the  practice  of  ojBering  for  im- 
proving waste  lands.     It  has^  however>.  again 
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feamti^d  that  branch;  and  j^mioms  of  this 
dass  are  c^Eerad  thb  year,  in  cectaia  districts 
of  the  toimty  of  Argyll.  The  Society,  besides 
a/warding  prennuins  m  eompetitioti  for  any  spe- 
eiea  "of  improvement  for  which  it  has  oifered 
specific  premioms,  is  in  the  practice  of  encour-* 
agio^  by  marks  of  its  approbation,  extensive 
improvements  in  agriculture  and  Relative  branch^ 
tB  of  national  industry,  where  example  promised 
to  have  a  benefidal  effi^ct.  It  having  been  re^ 
gulariy  certified  to  the  Society,  that  Dr  James 
Wishart,  who  occupies  the  farm  of  Waterloo, 
valley  of  Strathpefier,  Ross-shire,  though  only  a 
tenant  on  a  lease  of  moderate  duration,  had,  at 
a  great  expense,  executed  an  improvement  on 
that  farm,  to  the  extent-of  about  70  acres,  with 
great  success,— the  Society,  at  its  General  Meet- 
ing in  July  1&16,  noticed  this  improvement,  by 
voting  an  honorary  premium  to  Dr  Wishart.  It 
appeared  from  the  communications  made  to  the 
Society  on  this  occasion,  that  a  successful  at* 
tempt  had  been  previously  made  by  Mr  Macken«* 
zie  of  Hilton,  an  active  Member  of  this  Society, 
and  a  proprietor  in  the  valley  of  Strathpefier. 


The  Hightend  Society  encouraged  this  branch 
of  husbandry  operations  for  a  number  of  years, 
by  voting  sums  for  defraying  the  expense  ot 
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public  coinpetition&  in  most  dirtricts  aU  overtbf^ 
country.  Houghing  competitions  have/'  nov, 
however,  been  very  generally  iMtitiited  faytlbcal 
agricultural  societies  and  promoted  by  tba  fnb^ 
lie  spirit  and  liberality  of  the  gentlemen  tesident 
in  the  sereral  districts. — Recently,  therefore,  the 
Highland  Society  has  felt  it  necessary  only  to 
bestow  an  honorary  medal  on  the  person^  found 
to  be  the  best  ploughman  at  these  competitioniy 
when  regularly  reported  by  the  Sodety^s  Mem- 
bers who  attend  lliem. 


Salt  used  for  Agricultural  purposes^  and  in  ifie 
Feeding  of  StocJc. 

It  had, been  long  understood  that  the  applica^ 
tion  of  salt,  when  properly  regulated  as  to  quan- 
tity^  and  applied  upon  certain  descriptions  of 
soil,  was  useful  as>  a  manure,  and  that  its  benefi- 
cial eftects  in  the  feeding  and  fattening  of  Jive 
stook>  bad  been  ascertained  with  still  greater 
certainty.  Proceeding  iq>on  this  opinion^  the 
Legislature,  in  the  session  1818,  passed  an  aot» 
reducing  the  duties  on  salt  to  be  used  for  the 
purposes  mentioned,  to  ^s.  6d.  per  bushel.  The 
Highland  Society,  on  this  Qccasion,  offered  prer 
miums  of  Sixfy^  guineas  for  having  thr  experi^ 
ment^  tried  in  Scotland — Firsts  as  to  the  efiecU 
<£  salt  as  a  manure  in  general ;  and,  ^^„  its  ct^ 
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fttft^ti  Ae  fbeding  and  ^tening  of  live  stock. 
¥he  Socteiy  yras  enabled,  at  the  same  titne,  to 
pMlt^^*attetttioii  <^  the  fanner  to  several  mat- 
tttftf  eoimected  inth  the  subject,  by  publishing, 
alimg  with  its  premiums,  some  useful  suggestions 
which  had  been  prepared  by  Sir  John  Sinclair, 
and  oommiunicated  by  him  to  the  Society. 

Hiough  the  period  fbi^  deciding  these  pre- 
miums has  not  yet  arrived,  the  Society  has,  in 
thetmeaa  time,  received  some  valuable  informa* 
tion  as  to  the  experiments  made  with  a  view  to 
its  prepiiupii^  which  will  he  afterwards  published. 


jReclaming  Lmulfram  Drift  Sand. 

It  had  been  for  some  time  known  to  the  So«> 
det^i^ttot  only*  that  large  tracts  of  land  adjoining 
i&t'^ei^'  on  some  parts  of  the  northern  coast  of 
^kc/tikndi  bad  been  destroyed  by  blowing  sand, 
oM^  SSEtiM^drift,  but  that  in  some  instances  such 
bhd,  'by^oper  management,  had  been  reclaim* 
ed ;  Siitd,  in  particukr,  that  this  had  been  efibct- 
ed  by  Mr  Young  of  Inverugie,  on  the  coast  of 
Morayshire.  The  attention  of  the  Society  was 
more  particularly  drawn  to  this  subject,  at  its 
amliversary  meeWng  in  January  1819,  by  Mr 
Mittiko&^lif  Harris,  who  suggested  the  proprie* 
tjr  Y»ir  thi!'^)Society'^  offering  premiums  for  suc*- 
tUsgM  ttrjjei^iftents  of  this  description  in  the 
B^d^  indudihg^  the  coasts  of  Orkney  and 
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Shetland,  where  the  injury  was  known  to  be  most 
extensive.  The  Society  accordingly  has  offered 
premiums  for  reclaiming  land  from  drift  sand  in 
these  districts ;  and  they  have  the  satisfaction  to 
find  that  experiments  are  in  conseq^reoc^  makings 
which  there  is  every  reason  to  hope  will  be  at- 
tended with  success,  and  merit  the  enoourager 
inents  held  out  by  the  Society, 


Black  Catik. 

Improving  the  breed  of  Black  Cattle,  has  al^ 
ways  been  a  favourite  object  with  the  Society,  to 
which  it  has  appropriated  a  considerable  portion 
of  its  funds*  There  are  few  parts  of  the  coun. 
try  to  which  these  premiums  have  not  been  ex- 
tended i  and  they  have  been  given  in  many  of 
the  Highland  districts  in  this  way,  by  rotation, 
at  two  or  three  different  periods,  and  in  general 
for  three  successive  years  at  each  period.  Of 
late  years,  the  competitiops  for  meliorating  the 
breed  of  cfittle,  have,  on  fin  average,  embraced 
from  12  to  20  districts.  The  several  competi- 
tions are  superintended  by  the  Members  of  the 
3ociety  resident  in,  or  connected  with,  the  re- 
fpectiv^  districts.  The  premiums  are  awarded 
for  the  best  bx41s,  ^nd  for  queys  or  heifers  bred 
by  the  competitors,  In  several  instances  where 
local  farming  societies  exist,  these  societies,  and 
the  cpuptry  gentlepi^n|  have  {uld^d  jprepiiuom 
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fer  other  descriptions  of  live  stock,  which  are  in 
general  competed  for  at  the  same  time  with  the 
premiums  given  by  the  Highland  Society. 


fmprwement  of  the  Dairy. 

Several  intelligent  Members  of  the  Society 
have,  at  different  periods,  directed  its  attention 
to  the  subject  of  the  Dairy.  A  few  years  ago, 
upon  a  Report  from  Kirkman  Finlay,  Esq.  and 
other  Members  of  the  Society  at  Glasgow,  of  the 
beneficial  eflfects  attending  Mr  William  Harley's 
extensive  dairy  establishment  at  Willowbank,  in 
the  vicinity  of  that  city,  the  Highland  Socie- 
'ty,  as  a  mark  of  its  approbation,  voted  a  piece 
of  plate  of  twenty  guineas  value  to  Mr  Harley. 
The  importance  of  promoting  a  general  system 
of  improvement  in  the  dairy  throughout  Scot- 
land, as  one  great  branch  of  rural  economy 
which  has  not  received  sufficient  notice,  having 
been  recently  submitted  to  the  Society,  premiums 
are  now  offered  for  the  best  managed  dairy,  to 
be  competed  for  in  1821.  It  having  been  found 
by  experience  that,  in  promoting  improvements, 
when  premiums  are  limited  to  districts  of  mo- 
derate extent^  competition  is  more  readily  ex- 
dted,  the  Society  has,  in  the  first  instance,  of- 
fered  these  premiums  in  the  counties  of  Hadding- 
ton and  Linlithgow ;  having  ft  in  view,  however, 
afterwanls  to  extend  them  to  other  districts  of 
the  country. 
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Work  Horses. 


It  had  h^en  fbr  some  time  observed,  that  the 
hardy  breed  of  work  horses,  suited  to  the  ordinary 
dass  of  farmers  in  many  districts  of  the  Highlandsi 
was  either  deteriorated  or  had  altogether  disap- 
peared* The  species  of  horse  known  by  the  name 
of  Garron^  possessed  the  quality  c^  superior 
strength  in  proportion  to  their  size;  lyhile  the  ordi- 
nary provender,  the  produce  of  tho^e  parts  of  the 
counti^,  was  found  sufficient  for  their  sustenance. 
In  1816|  Colonel  Macdon^d  of  Lyndale  suggest- 
ed to  the  Society  the  propriety  of  offering  pre- 
miums in  certain  districts  of  the  Higtilands,  for 
improving  the  breed  of  work  horses.  Pr^qdiums 
have  in  consequence  been  given  for  this  purpose, 
in  certain  parts  of  Argyll,  Ross,  and  Inverness- 
shires.  These  premiums  are  awarded  for  the 
best  stallions,  brood  mares,  and  HQies,  bred  by 
the  competitors,  as  in  the  case  of  black  cattle,  at 
public  competitions,  under  the  management  of 
Committees  of  Members  of  the  Socicjty,  connect; 
ed  with  the  several  districts. 

It  may  be  useful  here  to  mention,  for  the  in- 
fprmatiop  of  Members  of  the  Society  who  are  re- 
sident in  the  country,  that  the  Directors,  being 
desirous  of  adapting  the  premiums  oftered,  to  the 
local  circumstances  and  wants  of  particular  dis^ 
tricts,  they  therefore  will  be  happy  to  consider, 
apd^  SO  far  as  may  be  consistent  with  a  due  dis^ 
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fribution  of  encouragements,  give  effect  tp,  such 
suggestions  or  cpmniuntcations  from  its  Mem? 
bers,  in  regard  to  the  premiums  which  may  be 
thobgbt  most  beneficial  for  the  districts  with 
which  they  tre  connectedt 


JmenfionSy  and  Improvements  in  Machinery ^  cenr 
nected  uiih  Agriculturey  S^c. 

The  Society  has  uniformly  encouraged  useful 
inventions,  or  improvements  on  implements  of 
husbandry,  or  machinery,  connected  with  the  So^' 
dety*s  objects,  when  the  merits  of  such  inventions 
or  improvements  h^ve  been  satisfactorily  ascer- 
tained. Although  the  Society  has  not  in  general 
feund  it  necessary  to  offer  specific  premiums  for 
3uch  inventions  or  improvements,  yet  articles  of 
this  description  submitted  to  the  consideration  of 
the  Sopiety,  have  of  late  years  greatly  increased. 
Sometiffie^  ipachines  are  9ubniitted  to  the  Socier 
ty  in  their  finished  state,  ready  for  actual  opera* 
tion,  but  more  frequently  by  means  of  models  o-r 
drawings,  ac^oippi^qied  with  the  necessary  de- 
scriptive references ;  the  general  rule  being,  that 
t)^e  models,  drawings  ^x^  descriptipq^  approved 
of,  shall  becopie  the  property  of  the  Sqciety,  and 
remain  at  the  Societ/a  Chambers  for  the  inspec- 
tion  of  the  Members*  3onj9  of  the  principal  ar- 
tjcles  which  have  been  under  cpnsideration  dur- 
ing the  period  tp  which  thjs  vplcune  applies^  shall 
be  here  briefly  noticed. 
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Grubber  J  or  Scarifier. 

A  particular  account  and  drawing  of  this  im« 
plement,  known  under  different  names,  which 
had  been  long  used  in  England,  and  had  been 
recently  introduced  into  East  Lothian,  was  given 
in  the  4th  Volume.  Among  its  advantages  are, 
its  effectually  stirring  summer  fallows,  or  lands 
which  have  been  under  turnip  the  preceding 
year,  previously  to  sowing;  destroying  weeds, 
and  in  some  cases  rendering  an  additional  plough- 
ing unnecessary.  Improvements  on  this  imple- 
ment  have  since  been  made.  The  Society,  in 
1816,  voted  a  piece  of  plate,  of  fifteen  guineas 
value,  to  Thomas  Butler,  Esq.  of  Hambledean, 
Hampshire,  for  the  .improvements  suggested  by 
him  on  the  grubber,  or  scarifier. — ^One  upon 
Mr  Butler's  plan,  executed  by  Mr  Morton  of 
Leith  Walk,  was  submitted  to  the  inspection  of 
the  Society,  by  Mr  Menteith  of  Closeburn* 


RevoMng  Break  Harrow. 

Mr  Morton,  agricultural  implement  maker, 
Leith  Walk,  was  the  inventor  of  the  Revohing 
Break  HarrCfw^  which  has  been  found  so  useful 
in  extirpating  weeds.  The  nature  of  its  con- 
struction being  already  known,  any  particular 
description  of  it  here  seems  superfluous.    Upon 
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the  Report  of  a  Committee  of  the  Society  who 
had  seen  its  efi^ts,  a  piece  of  plate»  often  gui- 
neas value,  was  voted  taMr  Morton,  at  the  Anni- 
vemrj  Meeting  in  January  I8I7. 


W^ter  Wh^  for  mpersedins  i^  necessity  offFa- 
t«r  Courses  in  certain  situations. 

This  wat^r  wheel  was  constructed  by  an  inge- 
nious mechanic,  Andrew  Clark,  blacksmith  at 
Camacuin,  on  the  estate  of  Mr  Farquharson  of 
MpnaUryt  Aberdeenshire,  rad  was  first  used  on 
the  rive?  Dee  in  that  county.  It  has  been  found 
that  bulwarks,  or  mill-leads,  on  the  banks  of 
laige  and  rapid  rivers  liable  to  frequent  floods, 
are  very  difficult  to  be  kept  in  repair.  This  wa* 
ter  Wheel  may  be  placed  in  any  part  of  the 
stream  which  mhy  be  desired ;  and  while  the  ma- 
chinery to  which  it  communicates  motion  is  re- 
quired to  be  stopt,  it  is  raised  entirely  out  of  the 
water.  The  wheel  admits  of  being  raised  or 
lowered  in  the  stream  at  pleasure,  by  means  of 
a  crane,  and  (^  m  universal  joint,  allowing  it  to 
work  at  any  angle.  Hence  the  degree  of  power 
to  be  employed  is  regulated.  The  Society,  in 
]l8i7,  voted  a  pr^nium  of  teu  guineiui  to  Clark 
the  iftventor. 
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Mr  Thom  of  Rothsaff's  Plan  and  Apparatus  fir 
Economizing  of  Water ^  and  Regulating  its  Sup* 
phf  and  Passage  from  the-  Reservoir  to  Rolhsay 
Cottm  Mills. 

Mr  Robert  Thom,  who  is  a  prinoipal  proprie'.- 
tor  and  manager  of  these  mills,  had  long  found 
a  difficulty  in  procuring  a  supply  of  water  Suffi- 
cient for  working  them,  which  was  attended  with 
trouble,  delay,  and  the  expense  of  several  batkis 
employed  in  regulating  that  supply*  The  re^er^ 
voir  being  about  two  miles  distant  froni  thd 
mills,  it  was  necessary  to  send  a  man  there  to 
open  the  sluice,  when  the  mills  were  to  be  MA 
to  work,  and  again  to  shut  it,  when  they  were 
to  be  stopt)  and  it  frequently  hi^pened,  that 
either  too  n^uch  or  too  little  water  escaped  frota 
the  sluice.  Mr  Thom,  however,  contrived  a 
self-regulating  apparatus,  whereby  the  sluice  of 
the  reservoir  opens  and  shuts  of  itself,  and  the 
quantity  of  water  necessary  for  working  the  mills 
is  discharged  from  the  reservoir  without  waste. 
It  was  thought  that  some  parts  o£  Mr  Thorn's 
plan,  in  particular  a  self^ragulafeiing  sluice,  to  ifisf- 
charge  superfluous  water  of  floods,  might  be  ad-' 
vantageously  employed  in  preserving  the  bank^'' 
of  reservoirs,  and  mill-leads  or  canals,  from  da- 
mage. — The  Society,  at  a  General  Meeting,  ia  • 
June  1819,  voted  a  piece  of  plate,  of  fifteeq 
guineas  value,  to  Mr  Thom. 
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'  .  Sk- John  Sttidair  having  informed  tke  iSk>ciety# 
that  a  mill  of  this  description  had  been  am- 
structed  in  France,  which  had  been  found  efBca* 
dous  in  stq^plying  the  French  army  with  flour, 
while  traversing  the  frozen  regions  of  Russia, 
the  Directors  commissioned  one  of  theou  It  is 
£Hiiid  to  combing  in  ah  eminent  degree,  the 
qoditiea  of  portability  and  simplicity.  These 
miUs  are  made  at  a  small  expense,  not  exceed* 
ing  six  guineas,  and  require  only  one  person  to 
work  them.  It  is  thought  the  invention  may  be 
nseibl  in  some. remote  parts  of  Scotland,  where 
the  operation  of  ordinary  com-mills  is  smne* 
limes  interrupfted,  fay  great  falls  of  snow  and  in- 
tense frosts.         .    . 


Hastib'^  Apparatus  for  applying  MilUSeedSj  a$ 
Fuel  to  Kilns,  in  drying  Com. 

Aa  ingenious  apfMtratus  for  this  purpose^  con^ 
structed  by  Mr  Joim  Hastie,  at  Hutton-Mill,  Berw 
wickriiire,  was  brought  under  the  notice  of  the 
Soeiety  by  Mr  Swinton  of  Broadmeadows.  It  is 
calculated  to  save  fuel  and  labour. — ^The  Society, 
at  the  General  Meeting  in  June  1817,  voted  a 
premium  of  ten  guineas  to  Mr  Hastie. 


Digitized  by 


Google 


X^XViii  INTRODUCTlCm. 


B^apmg  Machines. 

The  machine  for  the  putposi  of  rciipfi^^  in- 
rented  hj  Mr  Smith,  of  Deanston  Cotton^works, 
to  whom  the  Society  voted  a  piece  of  plate  of 
fifty  guineas  value,  and  of  which  an  account  was 
given  in  the  Introduction  to  the  4th  volume,  in 
8o  far  aa  regards  the  principle  upon  whioh  it  is 
obstructed,  is  thought  to  promise  fM^eat  S» 
success  of  any  thinig  of  this^  description  whidi 
has  htthertx>  bee&  subitiitted  to  the  consicteraitioii 
of  the  Society,  or.  ldM)wn  to  the  piMic  Several 
modds  (^  machinea  for  reaping  com  h«re  ^ince 
been  examined  by  the  Society ;  one  of  these, 
upon  an  ingenious  plan,  different  from  Mr 
Smitk^s,  by.  Mr  Wetherspoon  of  Tranent,  t# 
whom  a  small  premium  was  voted  in  1818. 


Pkntghs. 

The  former  volume  served  to  record  the  en- 
coura^ments  given  by  the  Society  for  jsiprove^ 
ments  made  on  this  essential  implement  of  hus^ 
bandry.  The  Society  has  since  voted  a  piece  oi^ 
plate  to  the  Rev.  Mr  Campbell  of  Kilealmoiwi^ 
Argyllshire,  for  some  improvements  madke  by 
him,  upon  the  common  and  double  mouldbt)ard- 
ploughs.    . 
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Double  Drill  Turnip  Sower. 

Jdm  Commoiip  at  Denwick,  near  Alnwick, 
Koi7thu0iberlandy  having  transmitted  to  the  So- 
qietj  a  model  of  a  Turnip  Sower,  constructed  by 
him,  the  £ttrectors^  &om  th^  advantages  which 
i^a^>eared  to  possess,  were  induced  to  order  odq 
^the  qiachines  on  Uie  operating  scale.  A  Com- 
lyiittee  of  the  Society,  afler  examining  the  ma- 
o|uae  in  operation,  reported,  <  That  a  material 
I  in^oveipent  on  the  principle  of  Sowing  Ma- 
*  chines  has  been  made  by  Mr  Common,  by  in- 
\  Producing  rollers,  which  shifl  on  axes  inde- 
V.pendi^nt  of  each  other,  with  a  tube  or  sower 
'ilUta^hed  to  each,  so  as  to  accommodate  them- 
if  iselyes  to  any  curvature  in  the  ditlis,  and  ensur- 
'  ing  the  depositation  of  the  seed  in  the  centre 

of  each  drill.*  The  Society,  in  1818,  voted 
the  sum  of  twenty  guineas  to  Mr  Common. 


M<^^chme  for  watering  Turnips,  or  other  Drilled 
Crops. 

The. Society  voted  its  gold  medal  to  Mr  John 
You^,  Fellow  of  the  Royal  College  of  Surgeons, 
Edinburgh,  for  a  machine  of  this  description, 
^pon  a  simple  construction,  wheret^^ several 
drills  are  watered  at  a  time,  by  dischar^tng^a 
barrel  filled  with  water,  from  apertures  in  hori- 
zontal tubes. 


I 
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Wheel  Carriages'. 

Sir  Alexander  Gordon  of  Culv6nnan  hiynx^ 
Biibmitted  to  the  Society  certain  improvements 
effected  by  him  in  the  construction  of  Wheel 
Carriages,  and  in  particular  in  the  Waggon,  these 
were  examined,  and  reported  upon,  by  a  Com- 
mittee of  the  Society,  assisted  by  the  late  Profes- 
sor Flayfair  of  Edinbui^h,  and  Mr  Stevenson^ 
engineer.  As  a  description  of  these  improve- 
ments has  already  been  published,  it  does  not 
feeem  necessary  to  give  such  description  here. 
The  Committee  reported,  that  Waggons,  on  the 
principle  recommended  by  Sir  Alexander  Gor- 
don, may  be  used  with  great  advantage  in  many 
situations :  That  the  Spring^draught  Gage  invent- 
ed by  him,  and  which  is  attached  to  the  axle» 
and  by  which  the  waggon  is  drawn,  appears  to  be 
highly  ingenious  and  useful.  1st,  It  ascertains 
the  power  of  draught  required  to  set  in  motion^ 
and  to  draw  the  carriage,  by  the  index  adapted 
to  the  spring.  2d!y,  That  the  effects  ofjo^  are 
lessened,  by  the  spring  sufiering  compression  or 
expansion  in  a  degree  proportionate  to  the  pro- 
pelling or  resisting  force,  which  may  be  conmiu- 
nicated  by  stones  or  other  inequalities  in  the 
road. — ^The  Soeiety,  at  its  Anniversary  Meeting, 
in  January  1817,  voted  its  gold  medal  to  Sir  A- 
lexander  Gordon  on  account  of  these  improve- 
ments, particularly  his  invention  of  the  Sprin|;- 
draught  Gage  on  a  new  principle. 
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Self-regulating  Calender^  or  Mangle. 

The  Society  aLso^  at  the  General  Meeting  in 
)mnxy  1817»  votad  its  gold  medal  to  John 
Graham  Dalyell,  Esq.  advocate,  for  a  Self-regu- 
]sf^ja^  Calender^  inv^nied.  by  him,  reported  by  the 
Mpie*  Committee,  to  be  ipgenious,  and  promising 
tc^  be  y&ry  useful  for  its  intended  purpose. 


Bridget  ^  Wire  and  of  Malleable  Irorif  for  Foot 
,     ...  Passengers. 

Y.ff^e  Society  being  desirous  of  encouraging  the 
jwtroduction  in  Scotland  of  any  thing  which  may 
be  useful,  or  even  ornamental,  in  facilitating 
cpiBmunication,  or  otberways  connected  with  its 
p^gecta^  at  its  General  Meetingir  in  July.  181 8^ 
vote4  a  premium  of  ten  guineas  to  Messrs  Lees 
&i  Bathgate  of  Galashiels^  for  constructing  a 
^d0€^  of  Wire  over  the  river  Gala,  near  that 
]da^  ibr  fqot  passengers^  which  was  stated  to 
Ip.^  first  of  the  kind  attempted  in  Scotland. 
.  .JS^f^be  san^  reasons,  the  Society,  at  its  an- 
aiYersaiy  coeeting  in  January  1819^  voted  a  pre- 
mium iq#  tw^ve  guineas  to  Andrew  Hislop,  smith 
;|t  £buntaini>ajy^  for  constructing  a  Bridgd  of 
lifiaUeable  Iron  *over  the  Water  of  Gala,  being 
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the  first  bridge  of  this  description  erected  in 
Scotland,  which  was  attended  with  very  small 
expense. 


Rail  Roads. 

The  great  advantages  of  Canals,  and  where 
these,  on  account  of  local  situation  or  other  cir- 
cumstances, cannot  be  obtainec^  of  Rail  Roads» 
for  the  transport  or  conveyance  of  various  com- 
modities connected  with  agriculture,  manufac- 
tures, and  commerce,  coiJild  not  fail  to  be  fully 
known  and  appretiated,  in  an  age  which  is  pecu- 
liarly remarkable  for  attempts  at  the  abridgment 
of  labour.  The  Highland  Society  of  Scodand 
has  been  ready  on  every  occasion  to  elicit  and 
communicate  information  connected  with  these 
branches,  and  otherwise  to  promote  them,  in  so 
far  as  its  means  admi£»  The  Society  some  time 
ago  subscribed  towards  the  expense  of  the  survey 
of  a  projected  Railway  from  Lanarkshire  to  Ber- 
wick. At  the  general  meeting  in  June  I8I7,  the 
Society's  gold  medal  was  voted  to  Mr  John  Baird^ 
of  the  Shotts  Iron-works,  for  an  improved  Cast- 
iron  Rail  Road,  particularly  suited  to  being  laid 
down  in  places  where  considerable  acclivitira 
occur  in  ordinary  roads,  and  admitting  com- 
mon carts  to  get  off  and  on^  the  Railway  as 
requisite,  without  injuring  or  altering  its  posi- 
tion. — In  I8I7,  the   Society  offered  premiums 
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for  Essays  on  the  Construction  of  Rail  Roads, . 
and  especially  on  the  means  of  laden  carri- 
ages surmounting  elevations  occurring  in  their 
course,  and  for  investigating  whether  the  wheels 
of  carriages  may  be  so  constructed  as  to  be  ap- 
plicable to  ordinary  roads  as  well  as  to  Rail 
Roads. — In  consequence  of  these  premiums,  the 
Society  has  received  several  papers,  accompanied 
with  illustrative  Models  or  Drawings.  But  as 
the  subject  is  an  important  one,  and  the  pre- 
miums continued  for  the  present  year,  it  has  been 
deemed  expedient  to  delay  any  publication  upon 
the  subject,  until  the  additional  information  ex- 
pected in  consequence  of  these  premiums  is 
obtained. — The  persons  to  whom  premiums  were 
voted  last  year,  for  Essays  and  Illustrative  Mo- 
dels, &c.  are,  George  Robertson,  esq.  of  Bower- 
Lodge,  Ayrshire;  Mr  John  Ruthven,  printer, 
and  Mr  George  Douglas,  both  of  Edinburgh ; 
Mr  James  Allen  at  Cockenzie ;  Mr  Witherspoon 
at  Tranent ;  Mr  Walker  of  Falkirk ;  Mr  Eraser 
of  the  Chemical  Works, .  Fortobello ;  and  Mr 
Walker  at  Carron. 


Self-acUng  Pumpf  or  Enmtain  and  St/pJum;  and  Le- 
vel for  ascertaining  the  relative  altitude  qf  unequal 
Surfaces. 

The  Society  is  sometimes  favoured  with  inge- 
nious inventions  or  improvements  in  machinery 
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from  its  own  members,  who,  either  from  having 
previously  received  honorary  medals,  or  being  in 
the  direction  at  the  time,  look  for  no  other  no- 
tice than  the  acknowledgement  and  approbation 
of  the  Society.  Of  this  description  are,  Ist,  A 
Self-acting  Pump  or  Fountain,  on  a  very  ingeni- 
ous principle,  invented  by  James  Hunter,  Esq.  of 
Thurston ;  by  means  of  which  a  supply  of  wa- 
ter can  be  raised  to  any  given  altitude,  above  a 
cistern  receiving  the  stream.  It  is  of  simple 
construction,  not  liable  to  go  out  of  repair,  and 
can  be  executed  at  a  moderate  expense,  thus 
presenting  a  combination  of  advantages  wanting 
in  most  machines  for  raising  water.  Likewise  a 
Syphon,  always  remaining  charged,  invented  by 
Mr  Hunter,  which  is  extremely  useful  in  draw- 
ing off  fluids,  without  disturbing  them.  Qd^ 
An  Instrument  or  Level,  on  a  simple  principle, 
invented  by  Mr  Graham  Dalyell,  which  may 
be  conveniently  employed  in  road-making,  drain- 
ing, and  other  works,  by  persons  who  are  not  ac- 
quainted with  the  more  complicated  levels  com- 
monly in  use.  For  these  different  inventions  the 
thanks  of  the  Society  were  voted  at  .General 
Meetings  in  January  1819,  and  July  1820. 

0-  Descriptions  and  Engravings  of  these  seve- 
ral articles  are  given  in  the  Appendix, 
No.  5  and  6. 


Digitized  by 


Google 


JNTRODUQTIOJI.  Xlv 


ESSAYS  FOR  WHICH  PREMIUMS  HAVE  BEEN 
ADJUDGED. 

Papers  published  in  the  present  Volume,  <§r. 

Since  the  publication  of  the  4th  Volume,  it  was 
suggested  by  those  who  take  a  principal  concern 
in  the  Society's  publications^  that  it  would  be  of 
advantage  to  publish  future  volumes  in  numbers 
or  parts,  as  affording  the  means  of  more  immedi- 
ate communication  to  the  public  of  any  informa- 
tion of  material  interest  which  might  be  obtain- 
ed.  This,  with  the  occasional  publication  of  Re- 
ports on  matters  of  general  interest  which  |)ad 
been  discussed,  it  was  thought  would  answer  all 
the  purposes  in  this  way  aimed  at  by  the  Society. 
These  suggestions  have  been  accordingly  acted 
upon  ;  and  Part  I.  of  the  present  volume  was 
published  in  May  I8I7. 


Kelp. 

The  Manufacture  of  Kelp  is  known  to  be  of 
very  considerable  importance  to  the  country, 
more  especially  to  the  Highlands  and  Islands; 
Besides  its  producing  a  large  revenue  to  many 
proprietors,  it  is  a  source  of  industry  and  emolu- 
ment to  the  inhabitants  at  a  period  of  the  year 
when  their  labours  are  but  little  required,  either 
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in  the  operations  of  agriculture  or  the  fishery : 
The  importance  of  Kelp  as  a  material  ingredient  in 
jseveral  manufactures,  especially  in  those  of  glass 
and  soap,  is  sufficiently  known.  The  inquiries 
instituted  by  the  Society  relative  to  Kelp,  were 
noticed  in  the  Introduction  of  the  4th  Volume. 
In  the  commencement  of  the  present  volume  are 
given  the  results' of  these  inquiries.  1^/,  In  a  Re- 
port by  a  Committee  of  the .  Society  on  the  Ma- 
nufacture of  Kelp.  2rf,  In  two  very  valuable 
Essays  upon  the  subject  of  Kelp.  The  first  by 
Dr  -Andrew  Fyfe  junior,  of  Edinburgh ;  the  se-* 
cond  by  Samuel  Parkes  Esq.,  of  Goswell  Street, 
London.  To  Dr  Fyfe  a  piece  of  plate  of  fifty 
guineas  value  was  voted,  and  a  piece  of  plate  of 
the  value  of  twenty-five  guineas  was  awarded  to 
Mr  Parkes. 


Economy  in  the  Feeding  of  Horses* 

After  a  short  Report  on  Drilled  Wheat,  a  sub- 
ject already  adverted  to,  an  Essay  by  William 
Eraser  Tytler  Esq.,  Sheriff  of  Inverness-shire, 
upon  the  Economy  of  Feeding  Horses,  is  next 
given,  which  contains  a  very  accurate  and  satis- 
factory account  of  certain  experiments  made  by 
him,  for  several  successive  years,  in  the  practical 
substitution  of  Whms  (furze)  for  Corn,  in  the 
feeding  of  horses.  The  premium  which  had  been 
offered  on  this  subject  was  adjudged  to  Mr  Eraser 
Tytler. 
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Means  qf  ascertaining  the  Richness  qf  Milk. 

After  an  account  of  the  experiments  on  Florin 
Grass,  to  which  reference  has  been  already  made» ' 
will  be  found,  a  Report  prepared  by  Dr  Hope, 
Professor  of  Chemistry  in  the  University  of  £• 
dinburgh,  on  the  use  of  Mrs  Lovi^s  Aerometric 
Beads,  in  ascertaining  the  richness  of  milk.  The 
Society  is  happy  in  this  opportunity  of  express- 
ing  its  thanks  to  Dr  Hope  for  the  aid  of  his  pro- 
fessional  talents,  not  only  in  this  Report,  but  al« 
so  in  the  analyzing  of  specimens  of, kelp,  and  se* 
veral  other  matters  requiring  chemical  analysis. 


Woods  and  Plantations. 

A  very  full  and  valuable  paper  on  this  subject 
will  be  found  in  the  present  volume,  which  was 
designed  for  volume   fourth.      The  object  of 
the  Society  in  having  this  paper  prepared  and 
published,  was  to  collect  the  information  to  be 
found  in  a  variety  of  publications,   and  every 
thing  material  that  was  known  in  regard  to  the 
planting,   rearing,   and  management  of  Woods 
and  Plantations,  published  in  one  General  Ab- 
stract.    It  has  now  been  prepared  at  the  desire 
of  the  Society,  in  a  very  satisfactory  manner, 
by  the  Reverend  Mr  Hamilton,  minister  of  Ash- 
kirk,  from  several  Essays  on  the  subject,  for 
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which  premiums  had  been  voted  by  the  Society, 
and  a  variety  of  other  sources  of  information. 
Though,  from  the  delay  which  has  taken  place, 
some  of  the  matter  may  have  been  anticipated 
in  Sir  John  Sinclair's  Reports  of  the  Husbandry 
of  Scotland,  and  other  publications,  the  subject 
is  of  sufficient  importance  to  merit  insertion  in 
the  present  volume. 

As  connected  with  it,  a  communication  from 
WiUiam  Howieson,  M.  D.  of  Edinburgh,  sug- 
gesting the  practicability  of  extracting  turpen- 
tine from  certain  descriptions  of  the  Scotch  pine, 
has  been  allotted  a  place  in  the  present  volume. 


Construction  of  Wooden  Bridges^ 

The  last  paper  to  be  noticed  is  an  Essay  by 
Mr  George  Robertson  of  Bower  Lodge,  Ayr- 
shire, on  the  application  of  timber  to  the  con- 
struction of  Bridges,  with  illustrative  engrav- 
ings. The  Society  being  of  opinion,  that  in  re- 
mote parts  of  the  country,  where  there  may  be 
a  plentiful  supply  of  wood,  and  where  the  ac- 
cess to  other  materials  is  difficult  and  expensive, 
wood  may  be  advantageously  applied  in  the  con- 
struction of  bridges,  voted  a  premium  to  Mr  Roh. 
bertson  for  this  paper. 
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Celtic  Literature  and  Antiqmties. 

This  being  one  of  the  original  objects,  though 
perhaps  a  minor  one  of  the  Institution,  the  Society 
has  at  all  times  countenanced  and  promoted  mat- 
ters therewith  connected,  as  stated  in  the  Intro- 
ductions to  the  former  volumes.  Of  this  descrip- 
tion, the  compilation  and  publication  of  a  proper 
Dictionary  of  the  Gaelic  language,  appeared  to 
be  particularly  called  for ;— besides  that  no  such 
work  of  any  authority  existed,  to  assist  the  Ga- 
elic student,  the  Society  was  of  opinion  that  such 
a  dictionary,  upon  an  approved  and  comprehen- 
sive plan,  would  go  far  towards  fixing  and  il- 
lustrating the  nature  and  structure  of  a  lan- 
guage, admitted  to  be  ancient  and  expressive ; 
and  that  if,  in  the  progress  of  society,  this  lan- 
guage should  come  to  be  less  known  or  spoken 
even  than  it  is  at  present,  a  Thesaurus  of  it  might, 
as  a  standard,  be  referred  to,  as  showing  what  at 
least  the  language  had  formerly  been.  The 
work  is  now  in  progress,  and  is  perhaps  farther 
advanced  towards  completion  than  could  have 
been  expected,  considering  the  nature  and  diffi- 
culty of  the  undertaking.  Since  the  publication 
of  the  former  volume,  the  Highland  Society  of 
London  has  joined  its  patronage  to  that  of  Scot- 
land, in  promoting  a  subscription,  which  is  now 
going  on,  and  has  reached  a  considerable  amount, 
for  defraying  the  expense  of  the  work ;  and  his 
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present  Majesty,  at  the  solicitation  of  botlv  Socie- 
ties, has  been  graciously  pleased  to  permit  the 
Gaelic  Dictionary  to  be  dedicated  to  him. 


Origin  and  Descent  of  the  Gael. 

James  Grant,  Esq.  of  Corrymony,  advocate, 
having  published  a  very  learned  and  ingenious 
treatise,  entitled,  *  Thoughts  on  the  Origin  and 
■*  Descent  of  the  Gael,  *  in  which  the  author  had 
thrown  much  light  upon  points  connected  with 
the  history,  manners,  and  language  of  the  Gael, 
the  Society,  at  the  anniversary  meeting  in  Ja- 
nuary  1819,  voted  its  gold  medal  to  Mr  Grant, 
as  a  mark  of  the  Society's  approbation  of  the 
work. 


Tratislation  of  the  Poem  qf  Fingal,  into  Latin 
Heroic  Verse. 

The  Reverend  Alexander  Macdonald  of  Crieff 
liaving  executed  a  translation  of  Ossian's  Poem, 
Fingal,  into  Latin  heroic  verse,  the  Society,  at 
the  general  meeting  in  July  last,  in  token  of  its 
approbation,  voted  a  sum  of  ten  guineas  to  Mr 
Macdonald,  for  a  copy  of  the  work. 
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Communications  mth  otfier  Societies^  ^c.  in  regard 
to  Celtic  Literature  and  Antiquities. 

-Besides  a  regular  correspondence  with  the 
Highland  Society  of  London,  upon  matters  con- 
nected with  these  subjects,  the  Royal  Antiqua- 
rian Society  of  France,  and  the  Cambrian  Socie- 
ty, have  recently  opened  communications  with 
the  Society  in  regard  to  Celtic  Literature  and 
Antiquities.  The  Society  has  also  to  express  its 
acknowledgements  to  Mr  Owen  Pughe,  for  his 
translation  of  Paradise  Lost  into  the  ancient  Bri- 
tish or  Welsh  language — ^to  Mr  Dyer  of  Exeter, 
for  his  Treatise  on  the  origin  of  Ancient  Names 
in  Mythology,  Topography,  History,  &c. — and 
to  Dr  C.  W.  Ahlwardt  of  Leipsig,  for  his  trans- 
lation of  the  Poem  of  Ossian  into  the  German 
language. 


Funds  of  the  Sodety-^rCorrespmdence  mth  other 
Institutions  relative  to  Agriculture  and  principal 
Objects  of  the  Society. 

Notwithstanding  the  annual  expenditure  of  the 
Society  in  promoting  its  objects,  the  Society,  from 
the  extensive  countenance  it  has  received,  has 
been  enabled  to  accumulate  a  moderate  capital. 
As  more  than  three-fourths  of  the  Members,  on 
an  average,  pay  life  subscriptions  in  place  of  the 
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annual  payment,  it  was  early  perceived  that 
the  permanency  of  the  Institution  woulcl  not  be 
effectually  secured,  or  its  objects  successfully  pro- 
moted, unless  those  life  subscriptions  were  form- 
ed into  a  capital.  Much  of  the  Society's  suc- 
cess is  to  be  attributed  to  the  zealous  and  judi- 
cious exertions  of  the  late  Mr  Macdonald  of  St 
Martins,  who  filled  the  office  of  Secretary  for  a 
long  period  after  the  Society  was  instituted,  and 
his  careful  administration  of  its  funds,  in  the 
capacity  of  Treasurer,  which  situation  he  latter- 
ly undertook.  It  was  mentioned  in  the  Intro- 
duction to  last  volume,  that  the  Society,  in  token 
of  its  gratitude,  had  resolved  to  erect  a  monu- 
ment to  Mr  Macdonald's  memory,  in  the  parish 
church  of. St  Martins;  which  resolution  has  been 
accordingly  some  time  ago  carried  into  eflFect, 
Though  not  within  the  period  comprehended  in 
this  volume,  it  may  be  gratifying  to  its  Mertiber^ 
to  insert  i  here  the  substance  of  the  speech  of 
Henry  Mackenzie  Esq.,  on  occasion  of  announc- 
ing  to  a  general  meeting  of  the  Society  the  death 
of  Mr  Macdpnaldi  and  moving  the  appointment 
of  his  successor.  It  is  a  tribute  to  the  merits  of 
these  officers,  the  more  valuable  to  the  memory 
of  the  deceased  and  to  the  merits  of  the  living, 
that  it  will  be  acknowledged  by  every  person 
inost  conversant  in  the  business  and  concerns  of 
the  Society,  to  be  strictly  correct,  without  any 
of  that  flattery  or  partiality  that  sometimes  mixes 
Itself  with  such  eulogiums. 
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**  I  rise  with  peculiar  feelings,  which  I  hope 
the  Society  will  think  it  only  a  venial  egotism  if 
I  attempt  to  express.  On  such  occasions  as  the 
present,  and  when  making  such  motions  as  that 
with  which  I  mean  to  conclude,  I  used  to  stand 
abreast  with  my  excellent  friend  our  late  Trea- 
surer, Mr  Macdonald  of  St  Martins,  with  whom 
I  had  been  one  of  the  original  Members  of  the 
Society,  and  with  whom,  since  the  time  of  its 
institution,  (now  for  tJurty  years  and  upwards), 
I  had  been  connected  and  cooperated  in  almost 
every  concern  of  this  Society,  I  now.  Sir,  in 
common  with  every  Member  who  hears  me,  have 
to  lament  his  loss.  Sir,  in  honour  of  his  me- 
mory, I  need  only  adopt  the  language  of  the  epi- 
taph of  Sir  Cristopher  fVren,  the  architect  of  St 
Paul's,  on  his  monument  erected  in  that  sublime ' 
cathedral — "  Si  monumentum  qiujeris^  circumspice/* 
^  We  need  only  read  the  List  of  the  Members  of 
this  Society,  and  look  at  the  volumes  of  its  Trans- 
actions ;  to  see  the  various  objects  to  which  it  has 
attended — the  various  important  public  interests 
it  has  promoted  and  encouraged — in  short  con- 
template the  dignified  and  important  position  it 
has  acquired,  and  then  judge  how  much  it  owes 
to  that  excellent  oflScer.  It  was,  I  believe,  not 
the  least  gratifying  circumstance  in  his  lot,  (and 
he  had  many  both  in  fortune  and  family),  that 
lightened  the  close  of  his  useful  and  honourably 
life,  to  think  that  this  Society,  which  he  had 
fostered  at  its  birth,  and  supported  in  its  pro- 
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gress,  had  now  arrived  at  that  maturity,  at  that 
most  respectable  situation,  to  which  his  zeal  and 
exertions  had  so  materially  contributed.  But, 
my  Lord,  it  would  be  a  waste  of  words,  and  in- 
deed an  abatenfent  of  impression,  were  I  to  de^ 
tain  the  meeting  any  longer  on  this  topic. 

"  But  in  the  midst  of  our  just  regrets  for  the 
loss  of  such  an  officer,  the  Committee  of  your 
Directors  have  to  congratulate  the  Society  on 
having  been  fortunate  enough  to  find  a  successor 
worthy  to  succeed  their  late  Treasurer.  In  nam- 
ing Mr  Innes  of  Stow,  his  general  respectability 
will  be  immediately  acknowledged ;  but  I  may 
add,  that  he  has  also  the  peci^liar  merit  with  the 
Society,  of  having  been  a  most  constant  attend- 
ant on  all  the  meetings  of  its  Directors,  equally 
attentive  and  zealous  to  promote  all  the  objects 
conc^ning  which  they  were  employed ;  and  was 
frequently  consulted  by  our  late  excellent  Trea- 
surer in  the  business  of  his  particular  depart- 
ment, the  investment  of  the  funds  of  the  Society. 
I  repeat,  most  sincerely  and  impartially,  that  I 
congratulate  the  Society  on  that  gentleman's  ac- 
ceptance of  this  appointment ;  and  beg  to  con- 
clude, by  moving,  that  Gilbert  Innes  Esq.  of 
Stow  be  appointed  Treasurer  of  this  Society,  in 
the  room  of  the  late  Mr  Macdonald  of  St  Mar- 
tins.'* 

The  only  public  aid  which  the  Society  has  ob- 
tained, were  certain  comparatively  small  Parlia- 
mentary grants  from  tlie  Scotch  forfeited  estates* 
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money.  When  the  last  volume  was  published, 
a  hope  was  expressed  that  some  further  aid  of 
this  description  would  be  obtained ;  but  this,  it 
would  appear,  Government  had  not  deemed  it 
expedient  to  renew.  The  Society,  however, 
will  continue  its  exertions  for  the  improvement 
and  prosperity  of  the  country,  with  such  means 
as  it  possesses.  These  means,  it  is  hoped,  have 
been,  and  will  continue  to  be  properly  directed. 
That  this  at  least  is  the  intention  and  anxious 
wish  of  the  Society  and  the  Directors,  it  is  be- 
lieved is  generally  acknowledged.  If  the  Society 
is  to  depend  exclusively  on  its  own  funds,  while 
this  may  have  the  effect  in  some  measure  of  li- 
miting its  means  erf  being  useful,  on  the  other 
band  the  expectations  of  the  country,  from  its 
exertions,  will  not  be  so  great ;  and  the  Society 
will  have  more  credit  with  the  public  for  any  good 
which  the  Institution  may  be  enabled  to  effect. 

The  annual  accounts  of  the  Society,  embrac- 
ing every  item  of  its  income  and  expenditure, 
have  for  many  years  been  regularly  audited  by 
a  professional  accountant,  under  the  inspection 
of  a  Committee  of  the  Society ;  and  these  ac- 
counts are  open  at  all  times  for  inspection. 
Claud  Russel,  Esq.  has  been  recently  appointed 
to  the  office  of  Auditor  of  Accounts,  in  the  room 
of  the  late  Mr  Robert  Wilson.  • 


*  It  having  been  ascertained,  previous  to  the  General 
Meeting  of  the  Society  held  on  Ist  July  1816>  that  an  appli- 
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The  Society  continues  to  correspond,  on  all 
necessary  occasions,  with  the  principal  Agricul- 


cathdn  made  by  the  Society,  for  obtaining  a  continuance  of 
a  small  grant  of  public  money,  which  it  had  received  for  se*, 
vera]  years,  had  not  been  acceded  to,  Henry  Mackenzie  Esq., 
at  the  request  of  his  brother  Directors,  gave  to  that  General 
Meeting  a  summary  view  of  the  history  of  the  Society — of 
the  principal  objects  to  which  its  attention  had  been  directed 
since  its  institution,  and  the  important  services  rendered  by 
the  Society  to  the  agricultural,  commercial,  and  manufactur- 
ing interests  of  the  country, — this  was  done  by  Mr  Macken- 
zie in  his  usual  luminous,  impressive,  and  eloquent  manner. 
From  some  notes  taken  at  the  time,  it  appears,  that  in  the 
course  of  his  address,  he  said — "  From  the  title  of  the  Socie- 
ty, The  Highland  Society  of  Scotland^  it  has  been  some- 
times supposed  (and  I  have  reason  to  believe  to  the  prejudice 
of  the  Institution)  that  its  exertions  were  confined  to  Highland 
objects  only.  The  reverse  is  the  truth.  It  began  with  an 
attention  to  the  Highlands,  indeed  ; — that  more  distant  part 
of  the  kingdom  where  improvement  was  less  known  and  less 
active,  than  in  the  Lowland  and  more  cultivated  districts  ;  but 
it  very  soon  extended  its  views  to  every  part  of  Scotland. — 
From  every  part  of  Scotland  its  Membel^s  are  chosen ;  and 
by  much  the  greatest  number  of  its  objects  and  encourage- 
ments are  now  equally  applicable  to  the  Lowland  districts. 
The  Society  may  be  compared  by  a  simile,  which  must  be  fa- 
miliar to  most  of  the  gentlemen  who  hear  me,  to  those  moun- 
tain streams  of  our  country,  which  take  their  rise  indeed  in 
the  Highlands,  but  in  their  course  water  and  fertilize  the 
plains  below. 

"  The  idea  of  economy,  now  so  strongly  urged  on  Go* 
vemment,  and  a  desire  in  Government  to  obey  that  call,  pro- 
bably prevented  a  grant  at  the  present  time,  of  the  continu- 
ance of  this  public  aid,  which  had  hitherto  been  used  by  the 
Society  so  much  to  the  advantage  of  the  country.    My  Lord^ 
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tural  Institutions  in  England  and  Irdand*  A- 
mong  these  may  be  mentioned  the  Board  of  A- 
griculture — the  Society  of  Arts^  Manofactures 
and  Commerce— the  Bath,  or  West-ot^England 
Agricultural  Society — the  Dublin  Society  and 
Farming  Society  of  Ireland — and  with  many  of 
the  Local  Agricultural  Societies  in  Scotland* 
These  last  have  been  found  to  be  productive  of 
great  benefits  to  the  districts  in  which  they  are 
instituted.  The  Highland  Society  of  Scotland, 
therefore,  has  been  always  desirous  of  promoting 
their  formation,  and  encouraging  their  exertions* 
The  Society  takes  this  opportunity  of  expressing 
its  acknowledgments  to  the  Agricultural  Society 
of  Philadelphia,  North  America,  for  the  commu- 
nication of  its  published  Transactions ;  and  also 
its  high  approbation  of  the  Agricultural  Associa- 
tion recently  formed  at  Halifax  in  Nova  Scotia, 
under  the  auspices  of  a  distinguished  Member  of 


I  admire,  I  revere  economy  in  a  Minister ;  a  principle  always 
laudable,  and  at  this  juncture  so  peculiarly  necessary.  But  I 
caimot  help,  with  every  deference  to  that  principle,  humbly 
suggesting  to  Administration,  as  well  as  another  public  body 
well  known  to  the  constitution  of  this  country,  I  mean  Oppo^ 
tttioH,  tliat  there  is  a  caution  which  is  not  safety,  a  popularity 
which  is  hurtful  to  the  people,  an  economy  which  lessens 
those  means  it  is  so  anxious  to  save.  Economy,  in  some  in« 
stances,  more  especially  when  the  question  is  as  to  the  pro- 
priety of  encouraging  and  fostering  productive  industry,  by 
liberal  assistance  from  the  public,  appears  to  me  to  resemble 
the  imprudent  saving  of  that  seed  conl,  which  would  return 
serenfold  to  the  sower. " 
VOL.  V.  ^ 
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this  Society,  the  Earl  of  Dalhousie ;  atid  to  ex* 
press  the  readiness  of  the  Highland  Society  to 
contribute  to  its  success,  agreeably  to  the  request 
made  in  his  Lordship's  letter,  addressed  to  the 
Society's  late  excellent  President,  the  Duke  of 
Buccleuch  and  Queensl^erry.  Among  the  indi- 
viduals who  favour  the  Society  with  communica« 
tions,  it  appears  proper  to  distinguish  the  Right 
Honourable  Sir  John  Sinclair,  Bart.,  who,  since 
the  publication  of  last  volume,  has  presented  to 
the  Society  the  Memoirs  of  the  Agricultural  So* 
ciety  of  the  department  of  the  Seine,  also  copies 
of  the  1st  and  2d  editions  of  his  own  very  valuable 
Treatise,  entitled,  *  A  Code  of  Agriculture.  * 


Measures  connected  mtk  the  Public  Service, 

The  Highland  Society  of  Scotland,  desirous  of 
marking  its  sense  of  the  distinguished  valour  and 
heroism  displayed  by  their  countrymen  during 
the  late  war,  more  especially  in  their  recent  con- 
flicts in  Flanders,  which  had  been  attended  with 
such  glorious  and  important  results;  at  a  General 
Meeting  on  3d  July  1815,  passed  certain  Resolu- 
tions k)thiseftect,  which  were  communicated  to  the 
Commanding  Officers  of  the  Scotch  and  Highland 
Regiments  engaged  in  these  memorable  exploits. 
The  Society,  at  same  time,  elected  Field-Marshal 
His  Grace  the  Duke  of  Wellington,  and  Marshal 
Prince  Blucher,  Honorary  Members.    The  Reso« 
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lutions  adopted  by  the  Society  on  the  occasion, 
having  been  communicated  to  these  distinguish- 
ed Commanders,  by  his  Grace  the  Duke  of 
Buccleuch  and  Queensberry,  then  President  of 
the  Society,  the  following  were  the  answers  re- 
ceived. 


Cambray^  May  6tfi,  1816* 
My  Lord  Duke, 

I  had  the  honour  of  receiving  yester* 
day  your  Grace's  letter  of  the  28th  December 
last,  in  which  you  enclosed  the  Resolutions  of  a 
General  Meeting  of  the  Highland  Society,  elect- 
iiig  me  an  Honorary  Member  of  the  same ;  and 
I  beg  that  your  Grace  will  do  me  the  favour  td 
present  my  acknowledgments  to  the  Society  for 
the  honour  which  they  have  thus  conferred  upon 
me. 

I  have  long  and  frequently  had  occasion  to  ap- 
plaud the  distinguished  valour,  and  other  good 
qualities,  as  soldiers,  of  their  countrymen,  and 
am  much  flattered  at  being  admitted  a  Member 
of  their  Society. 

I  have  the  honour  to  be,  &c. 

Wellington. 

His  Grace  the  Duke  ofBuccletigh 
and  of  Queensbem/,  8^c,  Sfc.  S^c. 
President  of.  the  Highland  So^ 
c/rfy,  Edinburgh. 
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(^Translation*} 
My  Lord  Ddke, 

Your  Grace's  respected  letter,  with  the 
Resolutions  of  the  Highland  Society  of  Scotland,, 
of  3d  July  of  last  year,  electing  me  an  Honorary 
Member  of  that  celebrated  and  esteemed  Society, 
has  been  received  by  me  with  emotions,  and 
great  pleasure. 

I  acknowledge  sincerely^  and  am  very  grateful 
for  the  flattering  proof  of  regard  which  so  nu- 
merous a  Society  of  distinguished  men  has  been 
pleased  to  confer  upon  me  by  their  choice  ;  and 
I  feel  myself  so  much  the  more  honoured  by  this 
union  with  them,  that  I  have  ever  esteemed  and 
loved  the  Highlanders  as  one  of  the  noblest  na- 
tions, especially  since  I  have  been  an  eyewitness 
of  the  perseverance  with  which  tliey  fight,  and 
of  the  bravery,  not  to  be  surpassed,  with  which 
they  maintain  their  ancient  reputation. 

While  I  beg  your  Grace  to  have  the  goodness 
to  communicate  my  feelings  and  gratitude  to- 
ward the  very  honourable  Highland  Society,  I 
assure  you  at  the  same  time  of  the  very  high  re- 
gard with  which  I  have  the  honour  to  remain. 
Your  Grace's 
very  devoted  and  humble  servant, 

G.  Blucher,, 


Carsbad,  ISth  Juhj  1816.  To  the 
President  of  the  Highland  Society 
q/  Scotland,  His  Grace  the  J  Juke 
qfBucclcugh  and  Qucensberrj/* 


JVohktadU 
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The  proceedings  tdwards  obtaining  a  National 
Monument,  to  be  erected  in  the  metropolis  of 
Scotland,  in  honour  of  these  splendid  achieve- 
Bients,  originated  at  the  Anniversary  Meeting  df 
the  Society  in  January  1816,  when,  on  the  mo- 
tion of  Mr  Linning  of  Colzium,  seconded  by  the 
late  Lord  Chief  Baron  Dandas,  certain  resolu- 
tions were  adopted  upon  the  subject.  An  appli- 
cation was  afterwards  made,  in  name  of  the  So- 
ciety, for  obtaining  a  portion  of  the  money  voted 
by  Parliament  for  a  National  Monument,  to  be 
appropriated  towards  the  erection  of  the  project-^ 
ed  one  at  Edinburgh ;  but  it  not  having  been 
deemed  expedient  to  accede  to  this  request,  and 
the  Society  having  no  power  to  appropriate  ita 
Qvtn  funds  to  such  a  purpose,  the  matter  was  left 
to  the  patriotism  and  liberality  of  the  Noblemen 
and  Gentlemen  of  Scotland ;  and  it  is  under- 
stood  a  considerable  subscription  has  already 
been  obtained  for  accomplishing  this  object. 

The  Society  further,  at  the  Anniversary  Meet- 
ing in  January  1819,  on  the  motion  of  the  Earl 
of  Elgin  and  Kincardine,  passed  a  resolution,  re- 
commending to  its  Members,  a  subscription  for 
erecting  a  Monument  to  the  memory  of  our  illus- 
trious countryman.  King  Robert  Bruce,  whose 
remains  had  been  recently  discovered  in  tb« 
Abbey  Church  of  Dunfermline. 
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ADDRESSES  TO  THE  THRONE,   &C. 

Though,  as  stated  in  the  Introductions  to 
former  Volumes,  political  matters  are  foreign  to 
the  ordinary  business  and  objects  of  the  Society ; 
yet  it  has  not  failed,  on  all  proper  occasions,  to 
testify  Its  loyalty  to  the  Throne,  and  its  attach- 
ment to  the  principles  of  the  Constitution.  Short 
as  the  period  is  which  the  present  account  eiii- 
braces,  several  occasions  have  unfortunately  pre- 
sented themselves,  where  the  Society  felt  itself 
called  upon  to  approach  the  Throne  with  the  ex- 
pression of  its  condolence.  The  first  was,  upon 
the  very  melancholy  and  universally  lamented 
demise  of  her  Royal  Highijess  the  Princess  Char- 
lotte  of  Wales  and  Saxe  Cobourg.  The  follow- 
ing Addresses,  prepared  by  Henry  Mackenzie, 
Esq.,  under  the  sanction  of  the  Directors,  were 
submitted  by  him  to  the  Anniversary  General 
Meeting  of  the  Society,  held  on  the  13th  January, 
1818,  and  unanimously  adopted. 


To  His  Royal  Highness  George,  Prince 
of  Wales,  Regent  of  the  United  King- 
dom of  Great  Britain  and  Ireland. 

May  it  please  your  Royal  Highness, 

The  Highland  Society  of  Scotland,  incorpo- 
rated by  Royal  Charter,  assembled  in  a  General 
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Meeting,  beg  leave  to  approach  your  Royal  High. 
BOSS  with  their  most  sincere  condolence  for  the 
severe  affliction  which  has  recently  visited  your 
Royal  Highnesses  Family.  As  men,  and  as  citi- 
zens, they  deeply  deplore  an  event  which,  while 
it  has  struck  the  heart  of  every  individual  parent 
and  husband,  has,  at  the  same  time,  blighted  th6 
hopes  of  the  whole  nation — ^hopes  fondly  cherish- 
ed in  their  affection  and  attachment  to  the  Illus- 
trious House  of  Brunswick.  In  the  assurance 
of  these  sentiments  of  universal  sympathy  and 
attachment,  they  trust  your  Royal  Highness 
will  find  the  best  consolation,  of  which  so  severe 
a  calamity  is  susceptible. 

Sealed  with  the  Seal  of  the  Society,  and 
signed  by  its  appoinment,  by  his  Grace 
Charles  William,  Duke  of  Buccleugh 
and  Queensberry,  President  of  the  So- 
ciety. 
(seal.)  Buccleugh,  &c. 

Presidents 
Edinhurghj  13th  January^  1818. 


To  His  Serene  Highness  Prince  Leopolit 
of  Saxe  Cobourg. 

May  it  ^please  your  Serene  highness^ 

The  Highland  Society  of  Scotland,  incorpo- 
fated  by  Royal  Charter,  assembled  in  a  General 
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Meeting,  beg  leave  to  lay  before  your  Serene 
Highness  their  sincere  sympathy  and  condolence 
in  the  late  most  severe  and  heartrending  afflic-> 
tion  with  which  your  Serene  Highness  has  been 
visited.  They  would  not  intrude  on  the  sacred- 
ness  of  your  sorrow  with  commonplace  topics  of 
consolation  ;  but  they  cannot  fail  to  contemplate, 
with  satisfaction,  that  best  source  of  comfort 
which  your  Serene  Highness  possesses  in  the 
piety  and  virtu?  which  eminently  distinguish 
your  character ;  and  in  the  assurance  of  that  es- 
teem, respect,  and  attachment,  which  those  ex. 
cellent  qualities  have  impressed  on  the  nation 
ever  since  your  Serene  Highness  h^  resided  a** 
mong  us. 

Sealed  with  the  Seal  of  the  Society,  and 
signed  in  its  name,  by  his  Grace 
Charles  William,  Duke  of  Buccleugh 
and  Queensberry,  President  of  the 
Society, 
(seal*)  Buccleugh,  &c. 

Preside7it 
Edinburgh^  ISth  January^  1820. 

,  The  Society,  at  its  Anniversary  General  Meet- 
ing on  l^th  January  1819,  resolved  to  present 
an  Address  to  the  Prince  Regent,  upon  the 
lamented  death  of  hqr  late  Majesty. — The  fol- 
lowing Address  having  been  on  this  occasion  pre- 
viously drawn  up  by  Mr  Mackenzie,  was,  on  the 
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motion  of  the  Earl  of  Elgin  and  Kincardine, 
seconded  by  Sir  Michael  Shaw  Stewart,  unani- 
mously adopted. 

To  his  Royal  Highness  George,  Prince  of 
Wales,  Regent  of  the  United  Kingdom 
of  Great  Britain  and  Ireland ; 

May  it  please  your  Royal  Highness^ 

The  Highland  Society  of  Scotland, 
incorporated  by  Royal  Charter,  assembled  in  a 
General  Meeting,  humbly  olSers  to  your  Royal 
Highness  its  sincere  condolence  on  the  late  af- 
dieting  event  of  the  death  of  her  Majesty — a 
Princess  endeared  to  the  country,  not  only  by 
those  qualities  important  to  her  public  situation, 
but  by  her  constant  exercise  of  those  private  and 
domestic  virtues  which  shed  much  useful  lustre 
on  the  Throne,  as  their  example  has  s6  beneficial 
an  influence  on  the  corresponding  manners  and 
morals  of  the  people. 

Amidst  the  affliction  of  this  event,  it  must  be 
consolatory  and  gratifying  to  your  Royal  High- 
ness  to  know  how  much  the  country  has  felt  the 
excellence  of  your  Royal  Highnesses  filial  atten- 
tion to  your  august  Parent  through  a  long-pro- 
tracted  illness — attentions  not  less  soothing  in 
their  recollection,  than  amiable  in  their  perform- 
ance. It  has  been  the  privilege  of  your  Illus^ 
trious  House  to  receive  from  the  People  the  tri- 

VOL.  V.  / 
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bute  of  llie  affections,  as  well  a^  the  homage  of 
loyalty  ;  a  feeling  which  affords  the  best  pledge 
for  the  security  of  the  Throne,  and  the  surest 
proof  of  the  freedom  and  happiness  of  its  subjects. 

Signed  in  presence,  and  at  desire  of  the 
Meeting, 

(seal.)  Charteris  Wemyss  and  March, 

/  Vice  President. 

Edinburgh,  I2th  January  IS  ID. 


The  last  occasion  was  upon  the  death  of  his 
iate  revered  Majesty,  King  George  the  Third, 
and  the  accession  to  the  Throne  of  his  present 
Majesty ;  when  the  following  Address,  likewise 
prepared  by  Mr  Mackenzie,  and  brought  forward 
by  him  at  an  Extraordinary  General  Meeting  of 
the  Society,  held  on  the  28th  February  1820, 
was,  on  the  motion  of  the  Earl  of  Moray,  se- 
conded by  the  ^rl  of  Elgin,  unanimously  ad* 
opted. 

TO  THE  KING. 

Most  Gracious  Sovereign, 

We  your  Majesty's  most  dutiful  and 
loyal  subjects,  the  Highland  Society  of  Scotland, 
incorporated  by  Royal  Charter,  assembled  in  a, 
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special  General  Meeting,  beg  leave  humbly  to 
lay  before  your  Majesty  our  sincere  and  heartfelt 
condolence  on  the  death  of  our  late  beloved  and 
revered  Sovereign,  whose  memory  will  long  be 
cherished  in  the  remembrance  of  his  subjects, 
whose  loyalty  and  affection  he  conciliated,  by 
the  possession  and  the  exercise  of  those  qualities 
which  most  adorn  the  Monarch,  and  those  vir- 
tues which  most  exalt  the  character  of  the  Man. 

We  take  this  occasion  humbly  to  express  our 
sincere  sympathy  with  your  Majesty's  feelings, 
for  the  loss  of  your  illustrious  brother,  his  Royal 
Highness  the  Duke  of  Kentj  a  Prince  whose 
active  benevolence  exalted  him  in  the  opinion, 
and  endeared  him  to  the  hearts  of  the  country. 

We  desire  at  same  time  to  lay  at  your  Majes- 
ty's feet,  our  most  cordial  congratulations  on 
your  accession  to  the  Throne  of  these  Kingdoms. 
Your  people  have  been  prepared,  from  the  exer- 
cise of  the  Royal  Functions  which  had  previous- 
ly devolved  upon  your  Majesty,  to  look  for  that 
imitation  of  the  example  of  our  late  revered  So- 
vereign, in  the  graciousness  of  the  Regal  sway, 
and  attention  to  the  interests  of  the  subjects, 
which  have  distinguished,  and  we  are  confident 
win  continue  to  distinguish,  the  Reigns  of  your 
Majesty's  illustrious  House.  It  is  our  earnest 
prayer,  that  it  may  long  continue  to  wield  the 
Sceptre  of  the  United  Kingdom,  with  those  dis- 
positions which  equally  tend'to  the  security  of 
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the  Crown,  the  preservation  of  the  Constitution^ 
and  to  the  freedom  and  prosperity  of  the  People. 

Sealed  with  the  seal  of  the  Society,  and 
signed  \}y  the  Right  Honourable  Fran- 
cis  Charteris  Douglas,  Earl  of  Wemyss 
and  March,  one  of  the  Vice-Presidents 
in  Office,  in  presence,  and  at  desire 
of  the  Meeting. 

(seal.)      Charteris  Wemyss  and  March,  V.  P* 
Edinburgh,  2Sth  February  1820. 
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I 
BT  Tfil  COMMlTTEX  Ot 

tHE  HIGHLAND  SOCIETY  Of  S0OttAl«J!, 

tPdN  THI 

MAlrtjrACrURE  OF'  KfiLl'. 


Affraoed  hf  a  Oentral  Meeting  if  ike  Sactety^  tuid  On  14l& 
Jmmary  1817^  and  directed  fa  fe  Printed  and  Ctradated. 


In  the  fcrraier  Report  *  (8tb  DedeimW  I814),r 
the  Committee  stated  their  intention  of  making; 
a  finther  communication^  in  consequence  of  the 
inquiries  then  set  on  fook  And  they  are  now 
enabled  to  fulM  that  intention,  in  a  manner  w^iich^ 
they  bope^  will  be  satisfaetory  to  the  Society,  and 

beneficed  to  the  p^lic 

■    ■  • 

*  This  Report  doet  not  appear  in  the  Society's  Volumes  ; 
bat  It  is  referred  £o  in  the  Introdfoction  to  vol.  I^.  page  xy» 
and  was  printed  septfrateiy,  send  chrctdtfted  amoBg  kelp  ^ow 
prietors  and  others  inf^ested.  Its  object  was  to  suggest  in- 
^nries,  the  residu  of  whidt  appear  firom  the  Essays  by  W 
fjfe  and  Mr  Farkes«~£i>iT. 
VOL,  Vrf  A 
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In  January  1815,  the  Society  offered  premiums 
for  two  Essays,  as  proposed  by  the  Committee ; 
one,  upon  the  proper  construction  of  kilns  for 
burning ;  the  other,  upon  the  comparative  value 
of  kelp  and  barilla,  with  their  component  parts  and 
uses.  These  premiums  were  again  offered  in  Ja- 
nuary 18)6 ;  the  premium  upon  the  construction 
of  kilns  being  limited  to  such  as  had  been  found 
in  practice  to  be  effectual ;  but  no  Essay  has  yet 
been  received  which  answers  that  description. 
Tlie  Committee,  however,  are  now  enabled  to 
lay  before  the  Society  two  Essays ;  one  by  Dr 
Andrew  Fyfe,  junior,  of  Edinburgh,  and  the  other 
by  Mr  Siamuel  Parkes,  Goswell-Street,  London; 
pointing  out  the  comparative  value  of  kelp  and 
barilla,  and  stating  several  other  matters  from 
which  the  great  advantages  to  be  derived  from 
improvements  in  the  manufecture  of  kelp  may 
easily  be  deduced,  and  by  which  these  improve* 
ments  may,  with  no  great  difficulty,  be  accom- 
plished. 

From  these  communications,  it  appears,  that 
the  alkali  contained  in  a  given  quantity  of  kelp» 
prepared  in  situations  not  materially  dissimtkr, 
varies  from  1  ta  G  pter  cent.  This  difference  is 
understood  to  proceed,  not  only  from  the  cir- 
cumstance, that  different  kinds  of  weed  yield 
different  proportions  of  alkali,  but  also,  in  a 
great  measure,  from  the  difference  of  care  be- 
stowed in  collecting,  drying,  and  burning  the 
weed-  It  is  presumed  that,  by  proper  attention 
in  these  respects,  the  whole  kelp  prepared  from 
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the  betWir  Icinds  of*  Weed,  might  be  brought  to 
yield  the  highest  produce  mentioned,  and  perhaps 
the  produce  might  be  carried  gtill  further.  But 
even  with  a  produce  of  6  per  cent.,  kelp  can  eti^ 
ter  fairly  into  competition  with  barilla  of  the  usual 
quality,  yielding  11  or  12  per  cent  of  alkali,  while 
the  price  of  such  barilla  is  nearly  triple  that  of 
the  best  kelp  usually  brought  to  market  at  pre^* 
sent»  It  appears  also,  that,  besides  alkali,  the 
other  component  parts  of  kelp,  when  carefully 
prepared,  are  of  considerable  value,  as  inaterial^ 
in  different  useful  manufactures ;  that  some  of 
them  are  in  greater  proportion  in  kelp  than  they 
are  in  barilla ;  and  that  there  are  some  ingredU 
ents  in  kelp  which  do  not  at  all  exist  in  barilla. 

This  statement  clearly  evinces  the  advantage 
of  improving  the  manufacture  of  kelp  |  because^ 
if  the  alkali  and  other  component  parts  of  kelp 
be  properly  prepared,  the  proportional  value  will 
be  increased,  and  the  manufacturers  who  employ 
kelp  as  one  of  their  materials,  will  proceed  in  its 
use  with  Certainty  and  confidencei  in  place  of  re^ 
sorting  to  other  materials  which  are  sometimes 
substituted^  owing  to  the  bad  quality  of  kelp* 
The  u?e  of  kelp,  too,  may  be  exte|lded  as  a  mi* 
terial  to  other  arts  and  manufactures,  when  its 
real  qualities  are  fully  known  ^  and  even  the 
Iodine  (one  of  its  component  parts)  may  p^rbdpd 
become  useful,  and  enhance  its  value. 

To  obtain  the  full  advantages  front  the  infof* 
mation  contained  in  the  Essays  before  referred  tp, 

A  a 
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it  seetn^  to  the  Committee,  that  it  Hvigbt  be  ad^ 
visable  for  the  kelp  proprietors  and  their  faetoc^ 
to  form  locsd  associations,  similar  to  farming  so* 
cieties,  the  benefits  of  which  are  so  well  known^ 
By  these  associations  proper  regulations  might  be 
drawn  up  for  carrying  on  the  tmsiness;  and  regu-* 
lar  examinations  might  take  place  reacting  the 
qiiality  of  the  kelp  produced. 

One  of  the  first  objects  of  such  associations* 
would  be^  by  firm  and  decided  measures,  to  pre* 
vent  the  practice  which  has  been  too  prevalent 
of  late  years,  of  adulterating  the  kelp,  by  mixing 
with  it  stones^  gravel,  sand^  or  other  substances  y 
a  practice  wbidi  i&  no  les&  injurious^  to  the  pro* 
prietor  df  tlie  kelp  shores^  than  to^the  manufac- 
turer who  uses  kelp  as  one  of  his^  materials,  and 
wliich  so  often  occasions  the  rejection  of  cargoes^ 
to  the  great,  loss  of  the  owners.  These  associa* 
tions^  may  also  have  in  view  the  best  means  of  in^ 
creasing^the  growth  of  the  kelp,  by  blowing  rocks^ 
or  placing  stones  in  proper  sitnations^  or  other 
expedients;  and  Hdight  ftirthcr  improve  the  ma- 
Bufacture  of  kdp,  by  the  distribution  of  small 
premiums  to  the  best  kelp-makers  on  the  ^ores 
of  the  district^ 

These-  associations^  too,,  wenld  open  a  ready 
commumcation  with  the  Highland  Society,  who^ 
no  doubt,  win  at  aU  times  be  disposed  to  do  eve- 
ry thing  in  their  power  to  promote  the  views  of 
liie  associations,  and  who,  in  particular,  might  be 
«f  much  use>  by  obtaining  accurate  examiniu 
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tionsof  the  kelp  produced  in  different  situatioiw/ 
60  that  the  peculiar  qualities  of  the  kelp  of  every 
8pot  may  be  clearly  ascertained,  as  has  been  done 
already  with  respect  to  many  places ;  and  the  So- 
ciety might  even,  for  a  time,  give  premiums  in  aid 
of  those  to  be  given  by  the  associations.  lo  this 
way,  the  qualities  of  the  k<elp  of  every  particular 
place  being  distinctly  known,  the  kelp,  thus  dis- 
tinguished, would  be  applied  to  the  manufacture 
to  which  it  is  particularly  adapted :  improve- 
ments in  the  manufacture  of  kelp  woiid  of  course 
take  place  in  every  situation,  and  thus  hecomt 
general ;  and  the  value  of  the  article  would  be 
thereby  raised  far  beyond  what  could  be  accom- 
plished by  any  other  means.  But  eten  although 
the  associations  proposed  should  oot  become  ge- 
neral, yet  the  districts  inhere  associations  shall  be 
formed  will  receive  great  advantages  from  them, 
as  the  consumers  of  kelp  will  naturally  turn  their 
attention  to  such  districts:  And  though  there 
should  be  no  associations,  individuals  will  pro- 
fit by  attending  to  the  improvements  now  re- 
commended. 

Several  circumstances  respecting  kelp  and  its 
manufacture  altill  remain  to  be  more  perfectly  as- 
certained. The  Committee  are  of  opinion,  that, 
at  present,  it  would  be  of  great  importance  to  de- 
temiine  the  highest  possible  value  to  which  kelp 
can  be  brought;  and  for  this  purpose,  they 
strongly  recommend  to  the  kelp  proprietors, 

1st,  To  select  and  weigh  a  quantity  of  their 
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best  ware,  which  has  been  gathered  4nd  dried 
under  the  most  favourable  circumstances  ;-Hhe 
ipecies  of  the  {riant,  or  plants,  to  be  remaiked, 
and  mentioned,  with  the  proportions,  if  different 
plants  are  mixed. 

9df  To  have  this  ware  carefully  burnt  under 
the  superintendance  of  some  trusty  person,  and 
ihe  produce  of  kelp  apcurately  ascertained* 

Sd^  To  send  a  specimen  (not  less  than  8  or 
10 lib.)  of  the  kelp  to  the  Society,  with  a  smalt 
portion  pf  the  weed  or  weeds  from  which  it  was 
burned,  with  a  memorandum  of  all  the  circum- 
etances  of  its  manufacture. 

And  the  Committee  presume,  that  the  Society 
will  have  no  objection  to  undertake  to  get  the 
specimens  carefully  analyzed,  and  to  communi- 
cate the  result,  either  tQ  the  public,  or  to  the 
parties  concerned^ 

The  Committee  deem  it  also  of  much  import- 
ance to  ascertain  the  value  of  the  kelp  made  from 
weed  of  different  ages ;  and  therefore  recomHten^n 
that  a  quantity  of  kelp  should  be  made  from 
jveed  of 

One  yearns  growth. 
Two  years*  growth,  and 
Three  years*  growth, 
with  all  the  attentions  above  noted,  and  sent  ta 
the  Society;  stating,  in  this  case,  whether  the 
weed  grew  in  a  strong  tide-way,  or  in  a  bay. 

The  Committee  would  further  recommendi^ 
that  a  quantity  pf  kelp  shpuld  be  made  from 
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drifi-ware,  after  being  well  vrasb^d  with  8«a» 
water,  to  remove  all  the  sand  that  may  adhere  to 
it»  with  the  attentions  abav«  tndieated ;  and  a 
spedmen  sent  to  the  Society  for  analysis. 

Chie  of  the  Essays  foefbre  referred  to,  proposed 
a  Teiy  simple  test  for  ascertaining  ^quantity <tf 
alkali  contained  in  kelp ;  and  by  tlie  use  of  that 
test,  kelp-makers  may  acquire  much  useiul  know* 
ledge ;  In  particular,  ikey  may  be  eiiabkd  there- 
by to  ascertain  the  proper  degree  of  hMt  to  b6 
used  in  burning,  as  doubts  have  been  suggested, 
whether  part  of  the  alkali  is  not  dissipated  and 
lost  by  the  application  of  a  very  violent  heat* 
But  although  tbi«  test  may  be  usefid  for  deter- 
mining  the  proportion  of  alkali,  yet  to  ascertain 
the  other  valuable  ingredients  in  kelp,  it  will  be 
requisite  to  have  an  intricate  and  diversified  ana* 
lysis,  which  may  not  easily  be  accompUsUed  in 
the  country. 

Some  of  the  experiments  mentioned  in  the  Es« 
says  show,  very  clearly,  tlie  great  injury  the  weed 
sustains  by  exposure  to  fresh  water,  during  the 
process  of  drying ;  and  tlie  Committee  have  no 
doubt  that  due  attention  will  be  paid  to  that.cir* 
cumstance  in  future^  Great  care  ought  also  to 
be  taken  to  keep  the  manufactured  kelp  perfect- 
ly dry  when  carried  from  place  to  place,  and  in- 
deed in  all  situations.  Cargoes  are  frequently 
rejected,  owing  to  inattention  in  this  respect. 

It  is  certainly  very  desirable,  that  correct  in. 
rdraiation  should  be  obtained,  on  the  proper  con* 
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strucHoQ  of  kilost  founded  upon  actual  practice : 
And  in  order  to  draw  attention  to  this  point,  it 
occurs  to  the  Committee,  that  it  may  be  proper 
to  continue  the  premium  for  an  Experimental 
JEssay  upon  the  subject  j  but  not  to  be  determine 
fd  till  Novmnber  1819-  *     This  will  afiford  oppor* 

*  The  Premium  has  beep  continued,  and  advertised  bj  the 
Society  as  follows  :— 

<*  A  Fiece  of  Plate,  of  Fifty  Guineas  value,  will  be  award- 
f<  ed  for  th^  best  aad  approved  Ezperanental  Essay,  npoil 
**  the  Construction  and  Maniigement  of  a  Kilo,  or  set  of  Kilns, 
f*  which  shall  have  been  found  to  be  effectual  in  burning  sea- 
'*  ware,  both  fresh  and  dried,  into  Kelp  of  good  <|uality,  hav* 
^^  ing  in  view  economy  in  the  construction,  and  economy  of 
^*  fuel  I  with  a  comparative  view  of  the  quantity  and  quality 
f*  of  the  Kelp»  when  produced  in  die  kilns,  and  when  obtain- 
*'  ed  in  the  conmion  mode*  The  Essays  to  be  aecompaaied 
<*  with  correct  models  or  drftwings  of  the  ^ns  repommeod« 
*^  ed,  and  with  specimens  of  the  %e\p  produced.  The  Pre* 
^<  mium  not  to  be  decided  until  10th  November  lSl9. '' 

N.  B«— Essays  on  the  subject  above  specified,  must  be  lodg« 
ed  with  the  Depute  Secretary  of  the  Society,  on  or  before  the 
lOth  November  18199  A  s^ed  note^  continatiig  the  author's 
name,  and  inscribed  op  the  bac|f  with  the  me^ta  or  device  of 
his  Essay,  must  be  lodged  thfH^with ;  and  when  the  motto  or 
device  on  the  Essay,  or  sealed  note,  is  ne^ected  by  the  au« 
thor,  such  Essay  will  not  be  allowed  to  compete  for  any  pre- 
miutti.  None  of  the  sealed  notes,  except  those  which  bear 
the  distiopoishing  motto  or  d^ice  €i  the  Essays*  found  enti« 
tied  to  the  ifhole  or  a  p^  of  the  premium,  will  be  opened ; 
and  the  Society  are  to  be  M  liberty  to  publish  the  Essajrs,  or 
extracts  from  them,  for  which  a  premium,  or  any  part  of  it, 
shall  be  adjudged ;  and  fuch  Essays  as  are  not  found  entitled 
fp  wy  pr^m|um|  will  be  returned  tp  the  authors  when  calle4 
fpFr 
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tunities  to  kelp-makers,  as  well  as  others^to  make 
repeated  trials,  which  may  lea(l  to  material  im- 
provements in  drying  the  weed,  as  well  as  in 
burning  it 

The  enlargement  of  the  manufacture  of  kelp 
by  the  cultivation  of  sea-weeds,  before  alluded 
to,  is  a  matter  of  much  importance  to  the  kelp 
proprietors.  This  point  is  very  distinctly  treated 
of  in  Essays  on  Kelp,  by  the  Rev.  Dr  Walker, 
Professor  Jameson,  and  Mr  Angus  Beaton,  which 
will  be  found  in  the  first  Volume  of  the  Society's 
Transactions. 

Edinburgh^  9AJanuanff  isi7^ 
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ESSAY 


THE  COMPARATIVE  VALUE  OF  KELP  AND 
BARILLA^ 

FOUNDED  UlWN  ACCUKATE  EXPERIMENTS. 


Bx  ANDREW  FYF£,  junior,  M.D.  £dinbtif;g!i,  1819. 

In  considering  the  subject  proposed  by  the  High- 
land Society  as  a  Prize  Essay^  viz.  *  Upon  the 

*  Comparative  Value  of  Kelp  and  Barilla,  found- 
^  ed  upon  actual  experiment,  stating  accurately 
^  tlie  component  parts  of  each,  and  showing  to 

*  what  uses  those  component  parts  may  be  pro- 
'  fitably  applied ;  to  be  accompanied  with  an  ac- 

*  curate  account  of  the  process  of  analyzing,  and 
'  specimens  of  the  different  articles  produced, ' 
it  is  intended,  in  the  following  Paper,  ^rst.  To 
state  the  constituent  parts  of  kelp  and  barilla, 
and  the  mode  of  analysis  employed  for  ascertain- 
ing them :  Secondly^  To  point  out  the  quantity 
of  alkali,  free,  or  combined  with  carbonic  acid 
or  sulphur,  in  the  different  kinds  of  kelp,  and  to 
compare  this  with  the  quantity  of  the  same  ar- 
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tide  cofitained  in  the  bdriUas  generally  import* 
ed:  Las^j  To  show  to  wliat  uses  tlve  compo* 
nent  parts  of  kelp  and  barilla  may  be  put.  To 
-which  will  be  added,  a  few  observations  on  the 
origin  of  the  alkali  in  iMlp,  and  on  the  mode  of 
manufacturing  it,  with  the  view  of  perhaps  in- 
creasing its  valu^. 


KELR 

Kelp  forms  e  heterogeneous  mass,  of  dtfibrent 
colours.  Sometimes  it  is  of  a  light  grey,  at  o- 
thers,  of  a  bluish  bl^k  colour,  intermixed  with 
stony  matter  and  charcoal ;  having  a  sidphureou^ 
smell,  an  alkaline  taste,  and  being  in  general 
deli^ue^oent* 


Anafym  (f  Kelp. 

From  the  very  heterogeneous  nature  of  kelp, 
it  is  impossible  that  an  analysis  of  any  sample 
can  give  a  fair  view  of  the  composition  and  pro* 
portipn  of  the  ingredients  of  any  other  sample  j 
for  this  reason,  a  minute  determination  of  the 
exact  proportion  of  all  the  ingredient^  is  of  little 
consequence. 

The  principal  object  is,  to  discover  the  quan- 
tity of  valuable  matter  the  kelp  contains.  This  is 
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the  sirfuble  substance,  principally  the  alkali,  eU 
ther  free,  or  comlnned  with  carbonic  acid  or 
sulphur^  and  perh^s  also  with  sulphuric  acid. 


Of  the  Effects  of  Water,  m  Kelp. 

By  boiling  kelp  in  water,  a  certain  part  of  it  is 
dissolved.  The  solution,  when  filtered,  is  in  ge- 
neral of  a^pale  green  colour ;  occasionally,  how- 
however,  it  is  quite  colourless.  Its  taste  is  alka- 
line, and  almost  always  sulphureous;  its  smell 
also  is  sulphureous.  It  af&cts  the  vegetable  co- 
lours, as  a  solution  of  alkali  does,  rendering. most 
of  them  green,  but  turmeric  brown. 
\  By  evaporating  this  solution  to  dryness,  a 
whitish  deliquescent  saline  mass  is  obtained, 
which  possesses  all  the  sensible  qualities  of  the 
wlution.  -   - 


Component  parts  of  the  Saline  Matter. 

'  In.  ascertaining  the  component  parts  of  the 
Saline  Matter,  two  methods  have  been  pursued* 
The  one  was,  by  employing  the  difierent  chemical 
tests;  the  other,  by  the  slow  evaporation  and  suc- 
cessive crystallisation  of  the  solution. 

By  the  former  method,  the  following  re8ult3 
were  obtained. 
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Istf  The  effects  produced  on  the  vegetable  co- 
lours proclaim  the  existence  of  an  alkali,  free»  or 
cconbined  with  carbonic  acid. 

The  i»e  of  the  alkali  injmakhig  soap,  rendera.  * 
it  unnecessary  to  giye.  anjr.  chemical  pro(^  that 
the  alkali  is  soda,  and  soda  free  from  any  mixture 
of  potassa,  as  the  presence  of  the  latter  is  inomi* 
patible  with  that  of  muriate  of  soda»  which  it 
will  be  seen  the  saline  matter  contains. 

2^,  The  redundance  of  alkali  proves,  that  the. 
saline  matter  could  contain  no  salt  with  an  earthy. 
or  metallic  base. 

8df  Tartaric  acid  caused  a  precipitate,  whicb 
was  sduble  in  muriatic  acid,  indicating  the  pre« 
sence  of  potassa. 

To  discover  the  matter  witb  which  these  fixed 
alkalies  are  in  combination,  i 

^thf  Nitric  acid  was  added  to  the  solution. 
Thi9  caused  effervescence,  accompanied  with  the 
odour  of  sulphuretted  hydrogen,  and  the  deposi- 
tien  of  sidpbur. 

dth^  Muriate  of  baryta  caused  a  precipitate, 
which  was  not  soluble  in  muriatic  add^  indicat-* 
ing  the  presence  of  sulphuric  acid. 

6th^  No.  1,  after  being  boiled  and  filtered^ 
gave,  with  nitrate  of  silver,  a  white  precipitate, 
pmnting  out  the  presence  of  muxiatie  add. 

7/A,  Oxalate  of  ammonia  produced  no  precis 
pitate. 

8A,  There  was  no  predpitate  on  the  addition 
of  prussiate  of  potaisa^ 
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9/A,  Sulphuric  ackl,  poured  on  the  dry  sallt^ 
gave  out  the  vapour  of  iodine. 

The  salt,  therefore,  besides  the  alkali,  con- 
*  tains  sulphuretted  hydrogen,  carbonic  acid,  sul- 
phur, sulphuric  acid,  muriatic  add,  and  iodine.  * 

To  ascertain  the  proportion  of  these  ingre- 
dients, the  following  experiments  were  per- 
formed. 

Is/,  100  grains  of  the  saline  matter  were  dis- 
solved in  water.  This  left  a  residue  weighing 
.5  grains. 

5^,  To  the  above  solution,  in  a  long-necked 
vessel,  nitric  acid  was  cautiously  added.  An  ef- 
fervescence took  place,  and  the  loss  of  weight 
amounted  to  5  grains. 

Srf,  The  sulphur  precipitated  by  the  addition 
of  the  acid,  weighed  .1  grain. 

4/A,  Nitrate  of  baryta  added,  gave  a  precipi- 
tate of  sulphate  of  baryta,  weighing  6  grains,  e- 
quivalent  to  ii.04f  Cf£  sulphuric  acid. 

5tfi^  Nitrate  of  silver  added,  gave  a  precipi- 
tate of  muriate  of  silver,  wei^iing  100.3,  equi- 
valent to  19.1  of  muriatic  acid. 


*  This  substance,  lately  discovered  as  a  component  part  of 
kelp,  is  most  easily  procured,  by  evaporating  the  solotion  of 
kblp  to  dryness,  and  pouring  sulphuric  acid  oa  it,  and  apply*^ 
ing  heat;  vtelel-coloared  Yapotu^  are  given  off,  which  con* 
dense  in  dark,  ddning^  needie^brmed  crytttdl,  en  the  cool 
part  of  the  apparatus,  t  have  endeavoured  to  procure  this 
substance  from  other  marine  plants,  and  from  sea* water,  buf 
without  success.  The  only  other  body  I  have  been  able  to  ob« 
tain  it  from,  is  sponge. 
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These  experimented  then,  indicate^ 
Carbonic  acid  1 

and  V        -       -         ,5 

Sulphiiretted  hydrogen  J 
Sulphur  -  -  •         .         .1 

Stilphuric  acid  -  .    •     .        s.o^ 

Muriatic  acid         -  -  .         ig.l 

Insoluble  matter  -         -  •        .5 

These  ingredients  are  in  uaioa  with  the  alka* 
line  bases  of  soda  and  potassa. 

The  saline  matter  of  another  specimen  of  kelp^ 
was  analyzed  by  tlie  above  method.  The  ingre- 
dient^  were  found  to  be  exactly  the  same|»  thou^ 
the  proportions  varied  a  little. 

To  ascertain  the  state  of  combination  of  the 
di&rent  ingredients  of  the  saline  matter^  a  qoan-^ 
tity  of  the  Bolution  of  kelp  was  evaporated  to  a 
pellicle,  and  then  allowed  to  cool  dowly.  Crys- 
tals were  obtained^  transparent^  of  an  irregular, 
flat,  tetrahedral  form* 

These,  when  dissolved  in  water,  gave  a  pre* 
cipitate  with  muriate  of  baryta,,  and  vrith  tarta- 
ric acid«  On  the  additipn  of  sulphuric  add,  a 
disengagement  of  sulphurous  acid  gas  took  plaee^ 
accompanied  with  a  ^ig^t  deposition  of  sulphur* 
These  crystals,  then^  were  sulphate  of  potassa, 
with  some  sulphite  and  sulphuret. 

The  second  crop  of  crystals,  obtained  by  a  se- 
cond evaporation  of  the  solution  till  a  pellicle 
was  formed,  indicated,  by  the  above  tests,  the 
lame  composition. 
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The  third  crop  was  more  of  a  cubical  foiaif 
contained  the  same  ingredients  as  above,  alon^ 
with  muriatic  acid/  the  salt  giving  a  precipitate 
with  nitrate  of  silver.  This  seems  to  have  been  a 
mixture  of  sulphate  of  potdssa  and  muriate  of 
potassa* 

By  the;  further  evaporation  of  the  solution, 
cubical  crystals  were  obtained.  These  gave  na 
precipitate  with  muriate  of  baryta :  they  gave  a 
precipitate  with  nitrate  of  silver,  and  with  tarta- 
ric acid*    These,  then,  were  muriate  of  potassa. 

The  solution  being  still  further  evaporated, 
deposited  cubical  crystals,  which  gave  a  precipi- 
tate on  the  addition  of  tartaric  acid,  and  nitratei 
of  silver,  but  more  sparingly  than  before.  The 
solution  was  now  slowly  evaporated ;  and  cubical 
crystals  were  obtained  which  gave  a  precipitatef 
with  nitrate  of  silver,  but  did  not  give  a  precipi- 
tate on  the  addition  of  tartaric  acid*  These, 
therefore,  were  muriate  of  soda.  By  the  spon-^ 
taneous  evaporation  of  the  solution,  a  crystalline 
mass,  having  an  alkaline  taste,  was  obtained, 
which  efiervesced  on  the  addition  of  sulphuric 
acid,  and  did  not  give  a  precipitate  with  tartaric 
ncid ;  showing,  that  this  was  soda  combined  with 
carbonic  acid«  From  the  exposure  of  the  solu- 
tion to  the  air,  carbonic  acid  had  been  absorbed, 
so  as  to  make  the  soda  pass  into  the  state  of 
carbonate. 

I  have  also  procured  firom  one  specimen  of  kelp, 
crystals  of  sulphate  of  soda«  This  salt  can  only  be 
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contained  in  kelp^  wheti  there  is  no  muri&te  of 
potassa  present,  as  these  salts  decpmpose  each  o^ 
ther^  forming  sulphate  of  potaissa  and  muriate  of 
soda. 

To  obtain  the  neutfal  sdlts,  perhaps  the  best 
way  is  to  employ  the  ^^it  lees*  df  the  soap^* 
maker.  This  is  the  solution  of  kelp^  £rom  which 
the  carbonic  acid  and  sidphur  have  been  sepa^ 
rated  by  the  lime,  and  the  free  alkali  by  the  ole« 
aginous  matter,  in  the  mantifacture  of  the  soap. 

When  the  spent  lee  is  evaporated,  it  yields 
crystals  of  a  colour  more  or  less  brown. 

If  a  solution  of  these  crjrstals  in  water  be  eva^ 
porated,  tiH  a  pellicle  begins  to  appear,  and  al«> 
lowed  to  cool,  it  affords  sulphate  of  potassa,  and 
some  muriate  of  potassa. 

A  second  evaporation  and  coolings  gives  mu^ 
riate  of  potassa ;  a  third,  muriate  of  potassa,  and 
some  muriate  of  soda^  and  the  remaining  lic^uor^ 
by  continued  evaporation,  affords  muriate  of 
soda,  with  some  muriate  of  potassa^  * 


Of  the  Proportion  qf  SoluUe  Matter  in  Kelp  4 

To  ascertain  the  proportion  the  soluble  bear9 
tothe  insdiuble  matter^  we  have  only  to  boil  a 

*  In  tbb  wtjr,  the  speciineds  of  muriate  of  potassa,  andl  of 
ttnriate  of  soda,  soDt,  woroffocuiod* 
V0L.V»  B     . 
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certain  quantity  of  the  kelp  in  water,  filter  t^' 
solution,  and  wash  the  residuum  with  water  till 
this  come  through  tasteless :  What  remains  on 
the  filter  is  then  to  be  dried  and  weighed. . 

The  following  Table  shows  the  prc^rtioti  of 
the  Soluble  Matter,  in  several  specimens  of  Kelp^ 
ascertained  bjr  the  above  method. 


Ke^ 

GraiiM. 

iMoloUe 

Soiubre 

Bereaib 

lUXM. 

Mattec 

SoLMMtar. 

Orkney  - 

480 

276 

204 

42.5 

Ditto      - 

480 

185 

«9<5 

61.02 

Ditto      - 

480 

itSS 

2d3 

S2£ 

ColloraaT 

480 

169 

318 

6^9- 

MuU.    - 

480 

302 

178 

37 

Irish  -    - 

480 

337 

143 

27 

From  the  foregoing  Table,  it  appears  that 
the  soluble  matter  in  kelp  varies  from  about  one-* 
third  to  two  thirds  of  the  whole. 


Of  Hie  Quantity  of  Soda,  free  or  cofnhined  with 
Otrbonic  Aeid^  or  Snlphurf  xvhick  tb&  digermit 
kinds  of  Kelp  contain. 

Kelp  is  composed,  as  has  already  been  i^own^ 
of  soluble  and  insoluble  matter.  To  the  soap- 
maker  and  the  bleacher,  it  is  tbe  former  aloae 
that  is  useful.  The  soluble  matter  of  kelp,  we  hare 
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shown,  condsts  of  sulphate  of  pbtassa,  muriate  of 
potassa,  muriate  of  sbdai  carbonate  of  soda,  soda, 
and,  in  general,  a  lltde  sillphuret  of  soda. '  ITie 
soda,  the  carbonate  of  Soda,  and  tlie  sulphuret, 
are  principally  of  use  to  these  manufacturers ; 
though  kelp  is  by  some  also  prized, ,  according  to 
the  quantity  of  sulphate  it  Contains. 

In  general^  manufacturer^,  when  purchasing 
kelp,  are  guided  in  a  gf^at  tti6iisil'rie*  by  the  sen^ 
sible  qualities  i  as  the  taste,  ^mell,  coWur^  oi* 
compactness.  These,  bqweV6rj  proVe  but  falla* 
cious  tests  J  as  the  merchant  6ftdn  purchases  for 
a  good,  what  is  in  realitjr  an  inferior  kelp.  It 
is  therefore  of  the  utmost  importance,  that  an 
easy  method  be  pointed  out,  by  t^^hich  the  qiian^ 
tity  of  alkali  contJliiled  in  kelp  may  be  ascertain- 
ed. In  the  test  that  is  to  be  made  use  of,  it  is 
of  no  consequence  to  point  out  the  proportion 
the  pure  soda  bears  to  that  of  the  carbonate  or  sul- 
phuret;  as  the  soapmaker  and  bleacher^  before 
mixing  the  alkali  with  the  oleaginous  matter,  al- 
ways reduce  it  to  its  caustic  state. 

Kirwan  was  perhaps  the  firsts  who  endeavour- 
ed to  ascertain^  with  any  degree  of  precision, 
the  quantity  of  alkali  in  kelp.  In  a  paper,  in  the 
Irish  Transactions  of  1789,  he  has  given  the  re* 
suit  of  his  experiments  on  the  different  kinds  of 
kelp*  The  method  employed  by  him,  was  to 
precipitate  alumina  frofn  the  sulphate  6f  aliiiiii'^ 
na,  by  a  solution  of  a  certain  quantity  of  kelpi 
The  weight  of  the  alumina  precipitated,  being 

B  3 
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proportionate  to  the  quantity  of  alkali  in  the  al- 
kaline solution,  served  to  denote  the  quantity  of 
alkali.  This,  however,  is  a  tedious  process,  and 
particutarly  to  those  not  accustomed  to  chemical 
6xperiibents. 

By  the  above  method,   Kirwan  has  shown^ 

.    that  Cuhnamara  kelp  con- 
tains  3.437  per  cent  of  soda,  t 

Do.        do.      1 

desulphureted  fey    >  4.457  Do. 

fixed  air..., j 

Strangfordkelp ..1.25  Do. 


Mr  Jatneson,  m  his  Mineralogy  ef  the  Scot« 
tish  Isles,  has  likewise  given  an  account  of  the 
quantity  of  alkali  in  the  different  kinds-  of  kelp  ; 
at  one  time  employing  the  method  of  Kirwan  ; 
at  another,  that  ^rst  pointed  out  by  Dr.  Black, 
uz^  the  saturatioa  of  an  acid  of  known  strength* 
According  to  him,  tlie  quantity  of  alkali  in  each 
is  as  follows— » 

m  100  lib. 

Kelp,  N(«-way.4*......*..^..*....^^..2    11 

Do.    Shetland,  indiff^ .«      6 


f  By  Boda,  is  alirays  meaat  the  alkali  io  iU  pore,  09t  m 
k  ia  often  caQed,  caugtie  iUite# 
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inlOOlib. 
&     «s. 

Kelp»  Lewk,  indifi^^.^ ^..S    11 

Do.      do.         doi    • ...2      6 

Do.      West  Highlands,  much>   xofa 
damaged }     lib. 

Do.  Iskt  good .«•... 4 

x^o.  ji^mii,  uo. •••'.••.••««•*..•.«•..••  V 

Do.  Morven,  do 44 

Do.  Skye 5 

Do.  Leith..^.. ^ ^ 4 

In  the  various  triids  which  I  hare  made,  to 
ascertain  the  quantity  of  alkali  in  kelp,  recourse 
has  always  been  had  to  the  method  proposed  by 
Dr  Black.  This  consists  in  determining  the 
quantity  of  an  acid  necessary  to  neutralize  the 
free  alkali,  as  well  as  that  in  combination  with 
carbonic  acid  and  sulphun  For  this  purpose,  I 
have  used  sulphuric  acid,  diluted  with  seven 
times  its  volume  of  water,  making  it,  at  tem- 
perature 60  (F),  of  specific  gravity  1133,  com- 
pared to  water  as  1000.  By  saturating  a  por- 
tion of  this  acid  with  carbonate  of  soda,  and 
ascertaining  the  quantity  of  sulphate  of  soda 
which  it  yielded,  it  was  found  that  100  grains, 
water  measure,  saturated  12.9  of  pure  soda. 

In  all  the  trials,  4  ounces  of  the  kelp,  reduced 
to  powder,  were  mixed  with  12  ounces  of  boil- 
ing water,  and  allowed  to  remain  for  several. 
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days,  occasionally  shaking  the  vessel.  Six  oun- 
ces of  the  f^lear  solution  were  then  poured  off, 
and  this  wias  saturated  with  the  acidf  li^us  pa- 
per being  employed,  as  the  test  of  the  point  of 
saturation. 

In  ascerteining  the  quantity  of  acid  employ- 
ed in  the  various  trials,  I  always  used  a  water 
measure,  divided  into  grains.  This  is  much  ea- 
sier than  weighing,  and  is  at  the  same  time  suf- 
ficiently accurate. 

It  has  been  objected  to  4J1I8  method,  that,  as  tho 
sulphuric  acid  can  decompose  the  neutral  salt^ 
of  the  kelp,  a  portion  of  the  acid  may  go  to  de- 
•  compose  thpm..  This,  however,  is  by  no  means  a 
valid  objection ;  for,  as  spon  as  all  the  alkali, 
whether  free,  or  in  union  with  carbonic  acid,  or 
isulphur,  ha3  been  saturated,  if  any  of  the  neutral 
salts  be  decomposed,  thejt  acid  y^iW  imipediately 
apt  upon  the  litpdus,  and  show,  that  jusfthe  pro- 
per quantity  of  sulphuric  acid  has  been  used. 

It  is  necessary  to  attend  to  one  circumstance, 
in  usjng  the  litmus  paper^.  This  is  often  reddened, 
before  the  alkali  is  completely  saturated,  owing 
to  the  disengagement  of.  sulphuretted  hydrogen, 
or  of  carbonic  add;  th^  red  produced  by  these, 
however,  soon  vanishes,  and  the  blue  colour  of 
the  litmus  is  restored  j  the  red  produced  by  the 
sulphuric  acid*  on  the  contrary,  is  permanent. 

For  the  sake  of  brevity,  I  have  aiTarjgcd  tlie  ex- 
periiiient§,  tp  as^certain  the  quantity  of  alkali  con- 
tained in  the  different  kelps,  in  a  Tabular  form* 
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TABLE,  sho^iring  the  Quantity  of  Aekal^  ftee, 
or  combined  with  Carbonic  Acid,  or  Sulphur,  in 
different  Kelps.  ' 


KEtpa 


Orkney 


RE1CARK& 


Orluvejr    « 


Made  11^  autumn  ISU.  Of 
bluish  white  colour,  with 
charcoal  intermixed  j  not 
very  hard  Solation  co- 
lourless; slightdeposition 
of  sulphur,  with  the  dis- 
engagement of  sulphuret- 
ted hydrogen,  on  the  ad- 
dition of  sulphuric  acid 


required. 
On^wAterker 


jSpMifie 

Aftali      Grmvity 

cent    of  the 


Orkney    -    loi 


^f  dark  grey  ciolour;  hard- 
ness as  No.  1«  Solution 
colourless.  Deposition  of 
sulphur  rather  more  co- 
pious ;  with  disengage- 
ment of  sulphuretted  hy- 
drogen    -     -    .    -    . 


Orkney    - 


Sentby  MrLaing,per  Com- 
mercial Packet,  Andrew 
Smith.  In  some  places 
bluish  green ;  in  others 
dark  gray.  Hardness  as 
No.  1.  Solution  colour- 
less. I^igfat  turbidity  to- 
wards the  end  of  the  ex- 
periment -    .    .    .    . 


305 


4.10 


185 


nil 


2.67 


Mr  Balfour's  Orkney  kelp. 
Black,  intermixed  with 
white  matter.  Solution 
colourless ;  with  slight 
deposition  of  sulphur    - 


162 


2.28 


iiir 


1115 


80 


1.21 


1095 
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KBLP& 

EEMARK8L 

Add 

requirecl 
Grs.  watei 
meMure. 

AlkaU 
|)6r  cent 

Spedfie 
Gi'tffity 
of  the 
Solution. 

Ptkney    - 

Lord  Dnndii8*8  kelp.   Grey, 
intermixed    with    black. 
Solution  colourless;  with 
slight  turbidity  towards 
the  end  of  the  experiment 

280 

S.77 

1081 

CdloDMy- 

Dark  coloured.     Solution 
colourless ;    with   slight 
turbidity    -    *    •    -    - 

\S5 

1.81 

1134 

P>Uoi|M7  - 

Bluish  gray,  not  hard.  So- 
lution colourless  |  copious 
efrerv(Kcei|cei  with  slight 
deposition  ofsulphur,  and 
disf^ngagement    of    sul* 
phuretted  hydrogen 

460 

«.19 

Collon/iay  • 

Plack;   with   while  saline 
matter  intermixed,     So- 
lution colourless;  copious 
efTenrescence  -    -    •    - 

360 

4..84 

MuU    .    . 

Greenish  colour;  very  hard. 
Solution  colourless;  de- 
position of  sulphur  •    - 

60 

.808 

«„ 

MnU    -    r 

Bluish  grey ;    very   hard. 
Solution  colour)^;  slight 
deposition  of  tulphur    • 

810 

4.17 

1121 

Mull    r    T 

Externally,  after  exposure 
to  air,  bjack ;  internally, 
when    recently   broken, 
pale  red ;  very  compact, 
without  the  least  admix- 
ture of  charcoal ;    very 
deliquiescent.       Solution 
colourless ;  deposition  of 
s^lphi|r,  and  disengage- 
ment of  sulphuretted  hy- 
drogen.   {This  kelp  was 
said  to  be  worth  50^  per 
ton,  pould  a  ton  of  ithaye 
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KELPa 

REMARKa 

Acid 
required. 
Gn.w«ter 
maiwire. 

AlkaU 
percent. 

flncriflg 

Onrvitj 
of  the 

Barra    -    • 

Grey ;    much    intermixed 
with    charcoal ;     rather 
soft.     Solution  of  green- 
ish colour ;  copious  effer- 
vescence^  and  deposition 
of  sulphur      -    .    -    - 

455 

6,24 

Barra    -    • 

Dark  grey;  very  hard.  So- 
lution cok>urless;  cofyous 
dfervescence^  deposition 
of  sulphur     -    .    -    - 

450 

6.03 

•^ 

Loch-Maddy 

Dark  green,    intermixed 
with  black  j    not  hard. 
Solution  colourless    -    - 

90 

1.21 

1101 

Loch-Maddy 

As  above      -    -    -    -    - 

113 

1.42 

1055 

Loch-Madd} 

Black.  Solution  pale  green. 
^  Deposition  of  sulphur  - 

204 

3.01 

— 

Shetland,! 

near     > 

Lerwick,  j 

Light  green,  with  black  in- 
termixed.    Solution  co- 
lourless.     Deposition  of 
sulphur,  and  disengage- 
ment of  sulphuretted  hy- 
drogen      --.... 

230 

3.09 

IIM 

Shetland,  7 
North.    5 

Grey;  with  black  intermuc- 
ed.    Solution  colourless ; 
copious     effervescence ; 
slight  turbidity    -    •    - 

345 

4.64 

1117 
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KELP& 

REMARKS. 

Add 
required. 
Gra.wmte] 
measure. 

Alkali 
yercenL 

Gravity 

.f  the 

flahition. 

Shetland,   ? 
Simbeater.  3 

Grqr;  with  black  intermix- 
ed.   Solution  colourless ; 
slight  turbidity    -    -    . 

185 

2.49 

1107 

Lewis.       V 
I'Ocbroag/i 

park  green.    Solution  light 
green.    Slight  deposition 
of  sulphur      -    -    -    - 

310 

4.17 

1107 

Lewis.        7 
Stornaway  5 

Dark  green.   Solution  li^t 
green.      Deposition    of 
sulphur     -    .    -    -    . 

$85 

5.18 

1115 

Lewis.         -1 

Fraserburgh. 

Black.  Solution  ligbtgreen. 

125 

1.67 

1089 

Fifeshire.   7 
KiDghorn.5 

Bluish   grey;    very   hard. 
Solution  colourless;  co- 
pious effervescence,  slight 
turbidity    -    *    •    .    . 

812 

4.202 

Leith  -    . 

Dark  grey.    Sohition  pale 
green.       Deposition    of 
sulphur      -    .    •    .    . 

238 

S.9 

Ross-shire,  1 
Applecross.  j 

Dark  grey;   solution  pale 
green        .        -        . 

3S4 

4.4 

^ 

BejDbecuIa  - 

Ligbtgreen,  not  hard;  so- 
lution pale  green;  copi- 
ous  effervescence,    with 
deposition  of  sulphur  - 

380 

5.11 

Harris    -    ^ 

Dark  grey;    solution  co- 
lourless ;  no  deposition 

220 

2.96 
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KFxraL 

EEMAEEa 

Aoid 
required. 
Grt.wat« 
measure. 

Alkali 
peroeDt 

Spedfie 
Gravity 
cTUie 
SolutioQ. 

Tim    - 

Diurk  grev,  Admuclure  of 
cbarcoiMf  rather  »oft;  so- 
lotion  colotirless;   dcpo- 
ntion  of  sidphur    -     - 

S60 

1 
4.84 

^« 

Tbee    . 

Pale  green;  little  admix- 
ture of  charcoal;  solution 
edouriesa;  no  deposition 

280 

3.69 

— 

'iinb  .    - 

Light  grey;   little  admix- 
ture of  charcoal ;  hard  ; 
solution    coloQrless^    no 
deposition 

120 

1.61 

MMM 

Audiocsppk 

Dark  green ;  admixture  of 
chiircoal;  hard;  solution 
pale   ^ecQ;   deposition 
of  snlpnor       -        «- 

S40 

4.67 

^^^^ 

Can    . 

Dark  grey ;  very  hard ;  so- 
lution colourJess;  slight 
dqposition  of  sulphur.  - 

90 

1.S1 

Cmnt     . 

Pale  green  and  black,  ra- 
thersoft;  solution  cokmr* 
less;  slight  deposition  - 

450 

€.03 

\ 

Cdl   .    . 

Dark  ffrey ;  little  admixture 
of  cnarcoal ;  solution  co* 
lourless ;  no  deposition  - 

200 

2.69 

Bay  of  Gal--) 

Black,  with  white  intermix- 
ed; solution  colourless; 
slight  turbidity 

85 

1.75 

Digitiz 

\ 
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28  ON  THt  COMPARATIVE  VALUE 

From  the  foregoing  experiments  we  find,  that 
the  alkali  in  kelp  varies  from  1  to  6  per  cent. ; 
about  3  per  cent,  may  be  considered  as  ih%  aver- 
age quantity.  It  also  appears^  that  tlie  qoantity 
of  alkali  varies  in  kelp  made  in  or  near  the  same 
place ;  so  thut  it  is  difficult,  if  not  impossible,  by 
any  set  of  experiments,  to  ascertain  the  compa- 
rative value  of  kelps  of  different  places.  Indeedt 
the  manufacture  of  kelp  depends  on  so  many  cir- 
cumstances, that  we  are  not  always  to  expect  a 
uniformity  in  the  quantity  of  alkali,  even  in  those 
made  in  the  same  place.  Since  then  .there  is 
such  variety  in  the  quantity  of  alkali  in  kelp} — In 
the  purchasing  of  it^  it  would  be  of  considerable 
importance  to  the  buyer,  to  try  the  article  to  be 
bought  by  some  chemical  test ;  perhaps  the  ea- 
siest is  tlie  one  to  which  I  have  had  recourse. 
For  this  purpose^  let  hiifi  have  an  acid  of  known 
power  of  saturation.  Let  small  pieces,*  from  dif- 
ferent masses  of  the  matter,  be  taken,  and  let 
those  be  reduced  to  powder,  A  certain  quantity 
of  this  may  be  boiled  in  water,  and  then  the  so- 
lution filtered,  and  water  passed  through,  till  it 
come  off  tasteless  ;  or,  the  method  which  I  liave 
followed  may  be  adopted.  Perhaps,  for  one  whe 
is  purchasing  a  cargo  of  kelp,  the  former  is  pre- 
ferable ;  as,  in  these  iniitances,  it  is  of  import- 
ance to  have  the  experiment  performed  as  quick- 
ly as  possible.  If  litmus  paper  be  employed  as  the 
test  for  the  point  of  saturation,  care  must  be  tak- 
^n,  not  to  be  misled,  by  the  reddquing  produced 
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by  carbonic  acic^  or  sulphuretted  hydrogem :  This 
is  known  by  allowing  it  to  remain  f<>r  a  little 
time.  If  it  be  from  these  sources,  the  red  will 
disaj^ear,  and  the  Uue  colour  will  be  r^ored. 

That  the  above,  or  some  other  method,  should 
be  bad  recourse  to,  by  those  who  are  purchiising 
this  article,  is  sufficiently  obvious,  from  the  high 
prices  which  are  often  given  for  kelp  of  inferior 
quality,  as  is  shown  by  the  prices  of  the  following 
^^edmens. 


Fries  pw' 

Fan. 

Alkdi 
perceat. 

CoUonsay        -        - 

L.12  12 

a 

6.19 

Ditto       -        .        -        . 

12    0 

0 

4.84 

MnQ.        .        '        -        . 

li  11 

0 

.808 

Bun      .... 

11     0 

0 

6.9  !• 

Bam  (driven  ware) 

8    0 

t) 

1.107 

Loch-Maddy    ... 

8  10 

0 

1.21 

Ditto       -        .        .        - 

9    0 

0 

1.42 

Shetland 

8  .5 

0 

3.09 

Ditto       -        .        .        - 

8     5 

0 

2.89 

Ditto       .... 

8    0 

0 

4.6* 

Uncertain        ... 

12    0 

0 

3.77 

Hull  (said  to  be  worth,' 
could  a  ton  of  it  have 

) 

s-  50    0 

0 

3.P7 

been  procured)    - 

r 

To  the  soap  maker,  the  value  of  kelp  princi- 
pally depends  upon  the  quantity  of  alkali,  free, 
or  combined  with  carbonic  acid ;  and  in  part  al- 
so upon  the  quantity  of  neutral  salts^  especially 
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the  sulphate,  which  is  decdmposeii  by  him  in  the 
course  of  his  operations,  so  as  to  yield  the  alkali* 
But  the  value  rises  in  a  greater  ratio  than  in 
that  of  the  quantity  of  alkali,  as  the  same  quan- 
tity of  alkali  is  obtained  from  a  rich  kelp,  at  a 
much  smaller  expense  of  labour  and  utensils^ 
than  from  a  poor  one.  The  glass  maker  values 
kelp  differently.  The  quantity  of  alkali  is!  of  less 
moment.  The  admixture  of  the  diflferent  neutral 
salts,  and  earthy  matter,  free  from  iron,  which 
enable  it  to  act  as  a  powerful  flux,  constitute  its 
value  to  him< 


Anatyds  6f  the  Insoluhle  Matter  qf  Kelp^ 

The  insoluble  residue  of  the  kelp,  the  analysis 
of  whose  saline  matter  has  been  given,  wa?  em- 
ployed. 

Ist^  Muriatic  acid,  poured  upon  the  residue^ 
caused  an  efftarescence,  accompanied  with  the 
odour  of  sulphuretted  hydrogen,  and  a  consider*' 
able  portion  of  it  was  dissolved.  The  dastic  flnid 
disengaged^  li^as  made  to  pass  through  lime  wa- 
ter, which  it  rendered  turbid  j  consequently,  it 
consisted  of  snlphurettcd  hydrogen  aftd  Carbonic 
acid. 

2(/,  The  solution  gave  a  precipitate  of  oxalate 
ci  lime,  on  the  addition  of  oxalate  of  aflamonis 
indicating  the  presence  of  lime« 
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Sd,  Aqua  ammonii^  tattsed  a  pf  «dpitat^  which 
was  sohible  in  sulphuric  s^df  indicating  the  pre* 
sence  of  alumitta. 

4li,  On  the  addition  of  carbonate  of  Mnrmonia^ 
and  then  of  phosphoric  acid  t^  the  solution,  No« 
8,  afler  the  alumina  had  becR  sepiu*ated  by  filtm^ 
tioOt  a  preci^tata  of  phosphate  of  ammonia  and 
magnesia  took  jdsk^e,  indicating  the  presence  of 
magftedau 

5th,  With  prussiate  of  potassa,  the  solution  gave 
a  blue  precipitate^  indicating  iron. 

6tky  The  matter  left  undissolved  by  the  mu« 
riatic  acid  was  black,  and,  on  being  exposed  to  a 
high  heat,  underwent  combustion  j  the  part  that 
stiil  remained  was  soluble  io  fused  potassa*  These 
last  experiments  indicate  the  presence  of  Carbon 
and  silica* 

To  ascertain  the  proportion  of  tbe«e  ingre-' 
dients,  .         . 

1^/,  100  grains^  cautiously  added  to  muriatic 
acid,  in  an  appropriated  vessel,  lost  14  grains. 

2(/,  The  solution  gaVe  a  residue  weighing  16,4^ 

Sd,  Which,  after  exposure  to  heat^  loot  4.1. 

4fth,  To  the  solution^  No.-l,  muriate  rf  baryta 
added  gave  a  preeipitate,  which,  ailer  being  dried^ 
t^eighed  l»4r  equivalent  to  .47  of  sulphuric  acid- 

5th,^  Oxalate  of  ammonia,  now  added,  gave  a 
precipitate,  which,  wh^n  cautiously  driedy  weigh- 
ed 93^  equivalent  to  3^S  of  lime^ 
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6th^  Aqua  potassie  was  added  in  excess  and  boil- 
ed ;  a  precipitate  took  jrface :  This,  after  filtration^ 
vras  dissolved  in  muriatic  acid,  and  prussiate  of 
potassa  was  then  added :  The  precipitate,  after 
being  cautiously  dried,  weighed  3.3,  equivalent 
to  1.12  oxid  of  iron,  or  .77  iron. 

Jih,  Aqua  potassa^  was  now  added  to  the  sc^u-* 
lion  from  which  the  iron  had  been  precipitated  ; 
the  precipitate,  after  exposure  to  high  heat, 
weighed  18.5  of  magnesia. 

8/*,  To  the  filtered  liquor  (No.  6.)  muriatic 
acid  was  added,  and  then  subcarbonate  of  potas- 
sa ;  the  precipitate,  after  exposure  to  a  high  heat, 
weighed  15 A  of  alumina. 

The  above  experiments  show,  that  the  insolu- 
ble matter  of  the  kelp  was  composed  0f 
Sulphuretted  hydrogen  ^ 

and  >        •*        14 


Carbonic  acid 

f 

Carbon 

4.1 

Sulphuric  add     - 

.         -              .47 

Silica          .        .        . 

12.3 

lime 

32.6 

Magnesia    - 

18.5 

Alumina     - 

ISA 

Iron 

•       •             .77 

98.14 

£rror           »        • 

1J86 

100.0 
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A  portion  of  the  insoluble  matter  of  another 
dpecilhen  of  kelp^  *a8  analyzed  by  the  abovef 
method :  the  ingredients,  though  varying  a  little 
in  their  pri^pofittons^  "vrere  the  same. 


tii^i   I 


Barilla  also  ibnhs  a  heterogeneous  mass,  thougfit 
iiitich.Iess  so  than  kelp.  Its  doldur  is^  in  getiend, 
of  a  light  grey,  with  slight  admixture  of  char- 
Coal;  having  a  sulphureous  smell,  an  alkaline 
Ufiite^  mad  being  in  general  deliquescc^Qf  v 


a<  ■    ■ 


^  0ie  Afials/m  of  Barilla. 

In  tHe  analysi*  of  Bs^Ua^  tke  same  method 
bas  invariably  been  pui^sued^  as  that  described 
when  treating  of  kelp.  It  is  unnecessary,  there« 
fore,  to  enter  into  a  minilte  account  of  the  dif- 
ferent proc^isdes  that  h&ve  been  followed,  as  thi^ 
Irould  be  a  mere  repetition  of  what  has  already 
been  detailed. 
yoL^Vrf  e 
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Of  ihe  I^ts  of  Water  on  Barilla, 

Water  |^s  th^  sattfe  effect  6n  b^Ua  as  oit 
kelp ;  the  foIution»  aiso»  baa  the  same  sensibler 
qualities;  and  affords,  on  evafporatieni  a  saline 
mass,  simikur  to  tkft  of  kelp. 


Of  ike  Ckmipanent  Parts  dfihe  Sathfie  Melder  qf 
SascfMd* 

£tperimeiits^  simiiif  to  those  made  on  ke^9> 
desBonstrated,  that  this  saline  matteir  consisted 
of  some  free  alkali  and  of  neutral  salts^  contain- 
Hij^both  the  fixed  aHealies;  ffy  the  applicatioii< 
of  the  various  reagents,  it  was  found  that  thie 
alkalies  were  conA>ined  with  the  some  substances 
as  in  kelp  i  the  saline  matter,  howeVer,  affitttied 
no  iodine. 

These  substances,  in  10&  grains  of  the  saline 
matter,  obtained  from  Ttenerifie  barilla^  were  as 
follow— 

Carbonic  acid  m        ^       ^  iff 

Sulphuric  acid  ^        m        m  5  A 

Muriatic  acid  ...  \SA 

Insoluble  matter  ^^.      .       .  .5 
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Alidther  quantity  of  ^ine  matter^  from  a  dif-^ 
lerent  specimen  of  burtOa^  wwi  also  analyzed^ 
tod  found  to  contain  tlie  same  itigredicmts,  though 
in  diftrent  propwtiotis. 

To  ascertaiii  the  state  of  combination  of  the 
diflerent  substances^  the  iolutiod  was  treated  in 
the  same  wajr  i»  that  of  kelp.  The  same  salts 
wer^  obtaided,  tix.  ttdphate  of  potassa,  muriate 
of  pcFtassa^  soda^  and  carbonate  of  8oda4 


or  Ae  PfOportim  tf  ihe  Soluble  Matter  m  Barilla, 

To  ascdrtain  the  |>roportiott  the  soluble  bears 
to  the  insoluble  matter,  qtlantities  of  the  differ*' 
ent  kinds  of  barilla  Were  treated  in  the  same  way 
as  those  of  kelp.  Hie  following  Table  points  out 
the  result  of  the  elperimetits* 


(Ma*. 

InnfMfh 

Solubk 

SeLlftMtar, 

Matt^. 

Iftttw. 

l^onit. 

ScUy     A    . 

480 

«15 

265 

6^a 

TenerUTe     - 

480 

18U 

SOO 

66.3 

Cartbagena  i- 

480 

140 

340 

7a8 

Ditto-    '    ^ 

480 

215 

909 

65* 

Froni  the  above  Table  it  appears,  that  the 
soluble  matter  ill  barilla  is  from  about  mie  half 
to  two  thirds  of  the  Hrhole. 
c2 
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Of  the  Quantity  of  Soda^  freCf  trr  combined  x»ith 
f  Carbonic  Add  or'Suiphm'^  i^ikhAe  d^ent 
.    IHfuk  of  BarUla  contain*  : 

lire  same  remasks  mfeiy  be  .made  witit  respect 
to  the  purchase  of  barilla^  as  have  already  been 
done  with  respect  to  kelp,  when  treating  of  that 
article.  It  is  of  importaaee,  therefore,  that  some 
method  be  employed,  to  ascertain  the  quantity 
of.  alkali  in  b^arittay  and  not  to  tnist^  aa  the  met* 
chant  does,  to  its  sensible  qualities.  Kirwant 
hasy !  by  hia  method  alreacfy  deacribedjp  shofwn, 
that  sweet  barilla  contains  S4  per  cent,  c^  alkali* 
Mr  Jameson^  1^  likewise,  b*y  the.  method  recom- 
mended  by  Kitti^aOi  as  also  b/  that  of  Dr  Black, 
ascertained,  that    .  , .  .  .. 

lib.       lib. 

"    Barilla,  Alicant,  contained  "     2S  in  100 

iJo.    Teneriffe,  (bad)      -       8  in  do. 

Irt  ascertainmg  the  qitantity  erf*  alkali,,  free  or 
combined  with  carbonic  acid,  1  have  invariably 
had  recourse  to,  the  method  already  pointed  out, 
Hnz.  the  saturation  of  the  alkali,  by  means  of  the 


t  IrUb  Tralwactions,  1789. 

\  Mineralogy  of  Scotliib  Islets    ...  . .  .  J 
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sulphuric  acid.    The  result  of  the  experiments  arp 
exhibited  in  the  follQiKUigJCable. 


BARILLA. 


HJSSIKUUM. 


required. 
9n».wftpr 
measure. 


Alkali 
per  c#ut. 


Specific 
Gravity   • 
of  the 
Soliitioai. 


Saij  -  •  Bluish  gri^»  SoU^tion  co* 
lourless.  Deposition  of 
sulphur;  dis^^a^emcnl 
of  soiphnreltlcd  k^drogen 


.915 


1C.SS 


Tencriffc,  7 
£ttt-Qtiay3 


Bluish  grey.  Solution  co- 
lourless. Copiodl^'  effbr^ 
▼csccnce ;  flight  (tirbidi- 

ty  ■ - 


950 


15.87 


Teneriffe    -  Bluish  grey.     Solution  co- 
lourless.    Deposition  of 
'     sulphur 


810 


11.71 


1095 


Ctnhagepa    Light|;rey;  very  hard.  So- 
lution pale  green.     C6- 
o  •  pious  eiOFervesoence ;  de» 
•     position  of  sulphur  -    • 


960 


12.9^ 


GudMgaia 


BloiA   UackT    .Solationi, 
&€.aaNa.Sr-    -    *    - 


K5 


11.44 


Girthi^;enfl 


Black.     SMufidn,  See.  as 
No.  3 -    • 


615 


8.S1 


The  foregoing  Table  shows,  that  the  quantity  of 
^ali  in  bariHa,  is  more  uniform  than  in  kelp:  A- 
J>out  11  per  cent  we  may  consider  as  the  averaj^Cji 

/Google 
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Andbfm  of  the  IpsctMe  Besidue  of  Barilla. 

The  method  of  ascertaining  the  composition 
of  the  insoluble  re^due  of  barilkK  beipg  exactly 
the  same  as  that  employed  for  kelp,  it  isunne^ 
cessary  to  state  the  particulars.  The  ingredients 
were  found  to  be  th^  same^  md  in  th$  following 
proportions. 


Carbonic  acid  "^ 

and          V 

88 

Sulph.  hydr.    } 

Carbon 

4 

Silica 

4.5 

Lime 

42.4 

Magnesia 

.        r         7.3 

Alumina   . 

12.7 

Iron 

1.1 

100 


In  another  tp»ciineB»  the  ingntdienta^  though 
in  different  prqiortions^  were  the  same. 

In  the  paper  in  the  Irish  Transactions  for  17S9, 
before  alluded  to,  ICirwiD  h0  given  the  analyaiB 
of  the  sweet  barilla ;  The  inethod  he  has  follow* 
ed,  and  the  result  obtained^  are  different  from 
those  already  pointed  out :  According  to  him» 
one  pound  (5760  grains)  contain&~ 
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Carbonic  acid 

960 

Charcoal 

861.88 

Lime 

542.86 

Magnesia 

127 

Alumina 

131.23 

tSiUca 

249.58 

Pure  soda 

842^ 

Impure  ditto 

250 

Soda  mixed  with  ' 
muriate  of  soda  _ 

127 

Sulphate  of  soda 

125 

Mqriate  of  soda 

70 

Earth  deposited 

20 

4306.49 

Water 

1453.51 

Total  -  5760 

From  what  has  been  said,  we  observe,  that 
ihe  ingredients  in  kelp  and  barilla  ace  the  same, 
with  the  excepticm  (^  iodine,  which  does  not  ex- 
ist in  barilla.  Though  the  quantity  ci  soluble 
matter,  in  some  ke^s,  be  as  great  as  that  of 
some  o£  the  barillas,  yet  the  average  quanti^  is 
about  15  per  cent  less. 

The  material  difference  we  find  to  exist,  is  in 
thequantity  of  alkali,  free,  or  combined  with  car^ 
bonic  acid.  In  kelp,  this  varies  from  about  1 
to  6  per  cent,  i  about  S  per  cent,  we  may  con- 
sider as  the  average. 

The  quantity  of  alkali  in  barilla  we  find  to  be 
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fnorc  uniform,  being -in  g^nerar  ^bottt  H  or  12 
percent,    ;         ..  . 


FrQm.the  statement  that  ha§  been  given,  of 
the  cpmposition  of  kelp  and  barilla,  vf^  may  in- . 
stitute  a  comparison  between  the  actual  values  of 
,  these  si^t^ces,  so  far  as  chemical  experiments 
alone  can  determine  them.  Iii  t|ii$  estimate,  of 
course,  all  reference  to  the  different  expenditure 
of  labour  and  utensils,  In  putting  t^heqpt  to  use, 
must  be  left  out  of  view. 

Since  barilla  is  prindpajly  empjpved  by  the 
soap-maker,  the  comparison  between  it  and  kelp 
must  rest  on  the  relative  quantities  of  alkali 
whicl^  jtljey  pontain :  Taking  the  average  of  these 
in  the  kelp,  we  find  the  alkali  about  3  per  cent. } 
that  in  barilja  about  1 1? 

It  is,  however,  to  be  observed,  that  kelp,  iq 
general,  contains  more  of  the  sulphates  than  ba- 
fiUa;  and  that  thjs  gives  s6me  additional  value 
to  kelpt  beyond  what  is  indicted  by  the  quan- 
tity  of  al)udif  as  the  sulphata  in  the  spent  leea 
niay  be  d^Gprnpo^d,  apd  made  Uk  furnish  its 
alkalif 


.  .J    I       IP— ^1  J    L 

Qf  tlie  Uses,  to  which  Kelp  and  BariUa  may  be 
applied. 

:Ab  kelp  ftnd  bafilla  contain  the  same  ingre- 
^ieotfl,  and  as  they  are  both  :^plied  to  the  same 
purposes,  I  will  confine  my  remarki;  entirely  to 
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IMp  10  piiiici][>ally  employed  hy  the'  soap- 
maker,  the  hl^Acher,  and  the  ghcsst-maker :  By  . 
the  two  fixner,  it  is  only  the  soluble  part  that 
is  used ;  »nd  thi^  is  <;hiefly  prized  on  account  of 
the  alkscMf  fi*e(r  or  combined  with  carbonic  acid, 
or  aui^hur,  that  it  containsi. 

In  the  mf^mg  of  glass,  sonietiroes  the  en- 
tire kelp,  at  other  times  the  insuliibte  residuet 
or  rather  thp  residue  of  the  aoap^makct;  is  em- 
pdqyed,  as  perhiaps  sotaie  of  the  other  ingredients 
besides  th€^  2|UQa}i,  are  usefid  in  the  formatioa  of 
^at  s^ibstance,     :'     r 

Kelp^  is  us6d  in  the  mHnnfacture  of  crown 
glass:  For  this  putpbse,  the  entire  ke^  is  em- 
ployed. 

'l^e  kelp  is  broken  into  small  pieces,  and  .the 
stony  matter  picked  out^  it  is  tiien  reduced  to 
iioe  powder,  by  ^  large  stone  roller;  the  sand 
and  kelp  are  now  mixed,  and  thrown  into  a  kind 
of  oven  or  furnace,  and  heat  applied,  to  con- 
sume th6  carbon  and  sulphur.  In  this  part  of 
the  operation,  care  must  be  taken  n<A  to  give 
too  much  heat,  and  to  keep,  constantly  stirring 
the  mixture,  sO  as  to  expose  the  whole  to  the 
air,  and  to  prevent  it  running  into  hard  lum^s, 
which  r^nain  with  tlie  carbon  nnbumt  The 
matter,  is  now  removed  from  the  furnace,  and 
allowed  to  cool ;  in  this  state  it  is  called 
Frit.  When  again  to  be  melted;  for  the  purpdse 
of  making  tiie  glass,  it  is  put  into  large  conical 
vessels  of  baked  clay,  which  hold  each  about  20 
pwt.,  and  exposed  to  an  intense  heat  for  aboul; 
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two  days,  by  trhich  the  whole  becomes  Aised, 
and  passes  into  the  state  of  glasiu  A  quantity  of 
saline  matter  gathers  at  the  top^  which  is  called 
Sandiver  or  Glass  Gall ;  it  contains  principally 
the  muriates.  In  the  purchase  of  kelp,  the  glass- 
maker  is  not  guided  by  the  quantity  of  alkali. 
To  him  the  presence  of  saline  and  earthy  matter, 
that  render  it  a  powerful  flux,  and  the  absence 
of  iron,  are  of  more  moment.  The  sulphates 
certainly  aid  very  much  in  the  formation  of  glass; 
and  Gehlin  has  lately  informed  us,  that  he  has 
manufactured  this  article  with  sulphate  of  soda 
as  the  only  flux,  t  Glassmakers  have  imagined^ 
that  the  kelp  most  beneficial  to  them,  is  that 
whose  earthy  matter  is  principally  siliceous- 
Prom  the  examination  of  Orkney  kelp,  much 
esteemed  in  the  manufacture  of  glass,  I  am  dis* 
po«ed  to  call  this  opinion  in  question.  I  found 
the  residual  earthy  matter  to  abound  principally 
in  lime,  which  is  well  known  to  promote  the  fu- 
sion of  earthy  bodies  in  a  rems^kable  degree. 

The  circumstance  of  most  moment  in  the  ma- 
nufitcture  of  g^s,  is  the  absence  of  iron.  This 
metallic  body  injures  very  much  the  colour  of  the 
crown  glass,  and  consequently  reduces  its  value. 
Hence  it  is  of  importance  to  the  glassmaker  to 
know  a  ready  way  of  trying  whether  or  not  kelp 
contains  much  iron.  For  this  purpose,  *let  him 
take  an  ounce  of  kelp,  reduced  to  fine  powder, 
and  gradually  pour  upon  it,  in  a  long  necked 
flask,  about  two  ounces  of  muriatic  acid;  put  the 

f  piomBon's  Annals  of  Philotophy-^May  1816. 
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flask  into  a  kettle  with  boiliilg  water,  and  allow 
it  to  remain  for  an  hour  or  two;  then  add  d  or  4 
ounces  of  water,  and«  when  the  liquor  is  clear, 
pour  it  off.  Drop  into  this  a  solution  of  prussiate 
.of  potassa}  if  a  blue  colour  appear,  the  presence 
of  iron  is  indicated }  if  the  iron  be  in  any  qnan* 
ti^j  a  precipitate  of  a  ridi  blue  colour  is  formcil. 
Jt  would  be  well  to  ascertain  tlie  result  ot  this 
experiment  with  some  kelp  of  known  good  qua- 
li^,  which  die  manufacturer  may  possess,  and  to 
employ  it  jss  a  standard  of  comparison. 


0/the  Uses  qf  Hie  Soluble  VturtqfKtlp. 

The  soluble  part  of  kelp  is  employed  only  by 
(he  soapmaker  and  J^leaclien  For  their  purposes, 
the  kelp  is  reduced  to  powder  by  a  large  ston9 
roller^  it  is  thep  dlsplved  in  water^  and  a  qiianti* 
ty  of  auid|^iq«  f^ifed  with  it  \  the  whole  is  wdl 
8tirre(C  and  pot  on  a  ^ter ;  what  passes  thrbu^ 
is  a  solution  of  the  soda,  widi  the  other  saline 
Migredients^  the  lime  having  seized  the  carbonic 
fu:id  (^  th^  carjlxmate  of  soda,  and  thus  reduced 
it  to  its  caustic  ^te*  In  this  form  it  is  ready  to 
be  mixed  with  the  oily  matter  for  making  soap^ 
or  for  the  imipersion  of  the  cloth  which  is  to  be 
bleached* 

.  Though  k^lp  is  chiefly  prized  on  account  of  its 
free  or  carbonated  alkali,  it  is  also  valuable  for 
fbepth^sal^e  injgp^dients  it  contains:  these  are 
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Miiriates  and  Sulphates.  '  It  i%  perliafps  the  latter 
principally  tliat  are  of  use  to  the  soafimaker^  for 
.from  these  he  obtains  a  matter  ecjually  valual^ 
as  the  kelp  itself. 

For  this  purpose,  the  spent  lees,  or  the  solu- 
tion after  the  soda  has  been  extracted,  are  eva- 
porated to  dryness,  and  then  mixed  with  sawdust, 
or  waste  tanner's  bark,  and  with  lime;  tliese  are 
put  into  a  reverberatory  furnace,  aHd  exposed  to 
a  high  heat;  what  remains  is  employed  in  the 
i^me  way  as  the. kelp  itself,  for  making  sQap« 

The  spent  lees  are  composed  of  muriate  of 
potassa,  muriate  of  soda,  mid  sulphate  of  potassa: 
By  mixing  these  with  tlie  lime  and  charcoal, 
and  .eixposing  them  to  heat,  the  sulphuric  acid 
of  the  sulphate  of  potassa  is  decomposed,  and  the 
|>bta^  set  free :  This  then  unites  with  the  n>uri- 
Atic  acid  of  the  muriate  of  soda;  and  the  soda  is 
disengaged*  This  either  remains  ki  its  caustic 
state,  or  unites  with  the  carbonic  ac}d>  Sofrmed 
by  the  combustion  of  the  charcoal.  The  sulphur 
of  the  sulphuric  acid  unites  with  the  lime. 

One  specimen  of  the  spent  lees,  thus  decom- 
posed, I  have  tested  with  the  sulphuric  add: 
It  was  ol'  a  dark  green  externally;  internally, 
when  recently  broken,  it  was  of  a  light  red  co- 
lour; its  texture  was  compact,  and  without  any 
admixture  of  charcoal  or  stony  matter.  Hiis, 
treated  with  the  diluted  acid,  in  the  same  way  as 
the  kelps,  required  for  saturation  975  grains,  in- 
dicating 5.05  per  cent,  of  alkali. 

fQT  the  purpose  of  decomposing  the  spent  lees^ 
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it  is  uritiece^ary  to  be  at  the  expense  of  limtfand 
carbonaceous  matter.  Wliat  remains  on  the  €lterj 
n&ev  the  soluble  matter  of  the  kelp  hats  been  ex« 
tracteki#  aQMwes^  equally  well. 

T6  prote  tiiis>  some  of  the  spent  lees,  evapo^ 
rated  to  dryness^  wds  wxed  with  ubout  an  equal 
bulk  of  thd  insoluble  matter  of  kdp^  and  expos* 
ed  t0  a  high  heat  in  a  covered  cruciUe  for  two 
hrturs ;  it  was  then  dissolved  in  boiUng  water. 

By  means  of  the  diluted  acid,  it  was  fousi^  to 
contiiin  3.93  per  cent*  of  alkali ;  during  the  ad^ 
dition  of  the  acid,  there  Was  a  conwderable  de- 
positiQii  of  sulphur  j  so  that,  perhaps,  the  per- 
centage of  the  alkali  may  be  slightly  overrated  7 
The  experiment,  however,  is  sufficient  to  prove, 
that  some  of  the  neutral  salts  had  been  decom* 
posed. 

.  What  remains,  after  tlie  solution  of  the  decom-* 
posed  spent  lees  has  been  mixed  with  the  oily 
mMter»  is  a  solution  of  muriate  of  potassa  ifcnd 
mteiate  of  soda^  These  salts  may  be  easily  ob« 
ta^^  separately  by  evaporation,  the  muriate  of 
potassa  being  first  deposited.  The  only  use  to 
which  this  salt  is  applicable,  is  in  the  manufac- 
ture of  alpm  ;  and  the  alum-makers  purchase  it 
from  the  soap-boiler. 

The  muriate  of  soda  remaining  in  the  mother- 
watbr^  m^y  be  considered  of  little  value )  added 
to  the  sodper's  waste,  it  may  improve  it  for  agri- 
cultural purposes. 

The  spent  Jlees  also  contain  iodine,  and  may 
be  efmpioy^d  for  prospring  tj^is  article }  hence  it 
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18  <rflen.purchd!ted  from  the  scXap-makef'  fbr  thiB 
purpose. 

Kelp,  then,  tre  find,  is  ndt  only  valuable  on 
account  of  the  alkali,  free,  or  combined  with  car- 
bonic acid,  but  also  in  proportion  to  the  soliible 
matter,  principally  the  i^lphate  of  po^assa  and 
muriate  of  soda,  Which  it  coiltainsr*  It  is  of  im- 
portance^ therefore,  ifl  trying  the  value  of  kelp, 
to  be  able,  by  an  eisy  methdd,  to  ascertain  the 
proportion  of  the  soluble  ingredients.  This  may- 
be done,  by  boiling  a  ceitaiti  quantity  of  kelp  in 
water,  till  all  the  soluble  tilatter  be  takefh  up, 
then  throwing  the  residuum  on  a  filter,  and  wash- 
ing and  drying  it.  This,  however,  id  H  tedious 
process  i  and  it  is  difficult,  without  a  particular 
apparatus,  always  to  reduce  the  difFeretit  residua^ 
to  the  same  dryness.  An  ea^er  method,  there- 
fore, i^  desirable ;  perhaps  the  spe€iific  gravity 
of  the  siolution  affords  the  readiest. 

When  any  one  species  of  saline  ntttter  in  di^ 
solved  in  water,  the  specific  gravity  of  the  solu* 
tion  is  a  certain  indicaticm  of  the  quantity  of  salt 
in  it ;  but  as  difierent  ^ts  afiect  the  specific  gra« 
vity  of  the  water  somewhat  diflerently,  the  qaan« 
tity  of  mixed  salts  i^  not  indicated  with  the  same 
precision  j  the  difference,  however,  is  riot  gr6at# 
as  appears  from  the  fdloWirig  trials. 

Istf  60  grains  of  sulphate  of  potassa,  and  50 
grains  of  muriate  of  soda,  were  mixed  and  dis- 
solved in  water  r  the  specific  gravity  of  the  solu* 
tion,  at  temperature  58,  was  1043. 

S^i  30  grains  of  mudtfte  of  soda  and  70  of  aok 
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}>hate  of  potassa,  were  mi  jced  and  dissolved  in  the 
same  quantitjr  of  water :  The  specific  gravity  of 
the  solution,  at  58,  was  1045. 

Sd^  SO  grains  of  sulphate  of  potassa  and  70  of 
muriate  of  soda»  were  mixed  and  dissolved  in  the 
same  quantity  of  water :  The  solution  was,  of 
specific  gravity,  1041,  at  temperature  58. 

As  the  saline  ingredients  of  kelp  are  always  of 
the  same  nature,  though  they  difier  somewhat  in 
their  proportions,  the  specific  gravity  of  their  so- 
lution will  be  a  sufficiently  accurate  indication 
of  the  quantity  of  soluble  matter  contained  in 
them,  as  is  seen  by  the  following  experiments. 

Istf  90  grains  of  the  saline  matter  obtained 
from  kelp  (Lochroag)  were  dissolved  in  water ;  at 
temperature  68|  the  specific  gravity  was  1085. 

S^>  90  grains  of  saline  matter  from  kelp  (Stor- 
noway),  as  above^  specific  gravity  was  1037* 

^9  90  gtains  of  saline  matter  from  kelp  (Fra- 
serburgh), as  above,  specific  gravity  was  1037. 

Conceiving  that  this  mode  might  prove  very 
serviceable  in  judging  of  the  value  of  any  parcel 
of  kelp,  I  extracted  a  quantity  of  the  saline 
matter  from  kelp,  using  a  mixture  of  different 
aorts»  to  procure  the  matter  of  an  average  charac^ 
ter.  I  then  dissolved  different  quantities  in  wa- 
ter, and  ascertained  the  specific  gravity  of  each 
station.  From  these  experiments  I  drew  up  the 
following  Table,  showing  the  quantity  of  saline 
matter  contained  in  solutions  of  different  spe- 
cific gravity^ 
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Spcdfic  Gravity  lOOS.l  Indicates  1^ 

1015.9 

d 

10«3.4 

3 

1030,6 

4 

10S7.5 

5 

1044.4 

6 

1051.6 

•7 

1059.1 

8 

1066.9 

9 

1075. 

10 

1082.3 

11 

1089.5  ' 

12 

1096.6 

13 

1108.5 

14 

1110.4 

15 

1116.9 

16 

1123. 

17 

1128.6 

18 

1133.8 

19 

1138.1 

20 

percent  of  soluble 
'  matter  in  ^tm  <oktw 
Uon. 


If  the  quantity  of  kelp  employed  be  equal  id 
the  quantity  of  Water,  then  the  above  Table  in- 
dicates ttie  per  centage  of  soluble  matter  in  the 
kelp ;  if,  however,  the  quantity  of  water  be 
greater^  then  It  will  be  necessary  to  multiply  the 
number  denoting  the  quantity  of  sdluble  matter, 
by  the  number  of  times  the  Water  is  greater  than 
the  kelp.  Thus,  ih  the  different  trials  Which  I 
have  made,  4  ounces  of  kelp  and  1  a  of  watet 
Wer6  employed,  that  is,  i  of  kelp  to  3  of  water;, 
1  therefore  tnultiply  the  number  demoting  the 
quantity  of  i^luble  thatter  in  the  ditferent  solu- 
tions by  3  i  and  this  gives  me  the  per  centage  of 
soluble  matter  in  tlie  kelp« 
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Specific 

per  cent,  of 

per  cent  of 

, 

Gravity 

iSolublfiuttt- 

Sdubieinat. 

KELl>. 

of  the 

t«r  in  the  So* 

ter  in  the 

.   . 

Solution. 

luiioit 

Ktlp. 

Orktiey 

IIII 

15.004 

45.012 

Doi 

IH7 

16. 

48. 

.  i>or . 

IU5 

15-9    . 

47^ 

Collonsay  . 

»134 

19.003 

57.009 

Mull 

I12I 

16.9 

50-7 

Irish 

I08I 

10.05 

30-15 

Loch  Maddy 

IIOl 

^Z'OS 

39-»5 

Dai    . 

J055 

7-9 

■  n-y 

Shetland 

1139 

.  i8vo64 

;  54.012 

I>p. 

in; 

16. 

48^ 

Pp. 

,  1107 

14.04 

42.12 

l/ncertain 

1121 

16.9 

S^'7 

Le\vis' 

1107 

14:04 

42.12  ' 

Ddi 

in^ 

15.9^ 

47.7 

Do.     . 

1089 

11.9 

35-7 

Castle  HUl 

U14 , 

^5-05 

4515 

Do. 

1129 

18.004 

54.012 

Do, 

1122 

16.9 

50.7 

•  Do. 

1 150 

20.2 

6o.'6 

Dtt; 

^^Zi 

18.9 

56.7' 

Orkney 

1095 

12/1 

"  36-3 

Do., 

■  <o8i 

10.05 

3«>-»5 

Mull. 

1183 

23^66 

71.6 

(L.50  p.  ton) 

I  have  already  mentioned  the  plan  which  t 
Mowed,  to  ^r6ture  tlie  itAxHibtiy  hy  which  1  es-' 
tinrfated  the  cjuantity  6f  the  saline  ingredients  of 
kelp,  but  ^hall  tloV  state  it  more  minutely,  for 
the  safce  of  those  who  may  wish  to  follow  th«f 
same  method. 


VOL.  r^ 
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Select  a  number  of  pieces  from  cUfierent  parts 
of  the  same  cargo  of  kelp,  and  bruise  them  inta 
small  fragments :  Take  two  ounces  of  these,  and 
reduce  tliem  to  fine  powder,  and  put  them  into 
a  phial,  and  pour  si^t  ounces  of  boiling  ¥rater  on 
them :  Then  cork  the  vessel^  and  allow  it  to 
remain  for  several  daysj  shaking  it  often  each 
day. 

When  the  liquor  k  clear,'  pour  off  some  of  it, 
and  try  its  specific  gravity.  See  by  the  Table 
what  quantity  of  saline  matter  this  denotes,^  and 
multiply  the  number  by  5.  This  will  give  the 
per  centage  of  sduble  matter  in  the  kelpr  Say 
the  ^cific  gravity  is  1j075,  this  denotes-  10  of 
soluble  matter  in  the  section:  This;  moltipli- 
ed  by  3,  gives  30,  the  per  centage  of  saline  mat^ 
ter  in  the  kelp ;  the  wateir  being  to  the  kelp  as  S^ 
tol. 

This  trial  may  be  made  much  nfore  e!xpedi^ 
tiously  in  the  following  way,r-i*Put  the  two  oun- 
ces of  finqly  ground  kelp  into  a  strong-aie  glass,* 
and  pour  on  it  six  ounces  of  l^ilmg  water.  Af- 
ter stirring  well,  mark  the  height  of  the  liquor; 
transfer  the  whole  into  a  sm^  pan,,  and  boil  it 
in  the  gentlest  manner  for  about  an  hour }  re- 
turn the  whole  into  the  glass,  and  add  boiling 
water  till  it  come  to  the  mark.  After  stirring 
well,  allow  it  to  stand  till  a  sufficient  quantity  of 
the  liquor  can  be  diawn  off  clear,  for  trying  its 
specific  gravity. 
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Tlie  same  liquor  will  answer  equally  well  for 
the  experiitient  formerljr  described,  for  ascertain* 
ing  thcf  quantity  of  alkali  by  means  of  the  sul* 
phuric'  aciAi  arid  for  ^id  ptrrpcHse^  take  three 
ounces  of  the  liqtior,  and  find  how  much  acid 
of  known  power  of  saturation  they  require* 

It  has  be(en  i^rdpqsed  to  aecertain  iite  exact 
Jjroportidtt  6f  neutral  salts,  1^  subtrAlirtg  the 
ifuantity  of  alkali  from  the  ^khoie  of  thfe  sddble 
matt^^  This,  hbweVef;  i^  a  ydry  errdnebws^pro- 
ceedifig  j  as  the  ^antity  of  alfcali  indicated  by 
the  sfulpburic  icid,^  is  the  quaritity  of  .purfe  soda 
which  exists  in  the  kelpy  in  a  grciart;  measure  oriit- 
ed  with  carbonic  aticl  aird  snlpKitt-,-  whidb  of 
course  angirterit  its  weight  greatly. 

Fchr  the  aibove  expcrimerrtSy  shonld  the  water 
employed  bear  any  other  proportion  to  the  kelp 
thin  3  to  i^  then  the  nurabiefr  denoting,  the  quan- 
tity of  ^oinble  in^ter,  mu^t  be  multiptied  by  th^ 
number  denoting  the  proportion  of  tW  water. 
Perhaps  3  to  1  is  the  best  j  afs,-  in  ftio^t  instances,^ 
the  number  indicating  tlir  specific  gravity  will  be 
included  in  the  above  Table.  The  specific  gra- 
vity may  be  ascertaih'ed  iri  the  tommtm  way,  by 
weighing  th6  solution  ih  a  bottle  whie|i  \nAA&  a 
known  weight  of  pfufc  trater^  An  easier^  and  at 
the  same  time  a  sufficiently  accurate  method,  is 
to  makcf  use  of  Lovi's  beadB,'  following  tlie  dif  ee-« 
tions  given  alon;g  with  th^e  beads. 
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(Jf  Hie  lists  to  wkkh  the  Insoluble  Matter  of  Kelp 
'  rfiaif  be  appUedi 

The  insoluble  reaidue  of  kdp^  or  rather  the 
residue  of  the  operations  bf  the  s(>ap<^boiler»  is 
used  by  tiie  ^ass^maker  for  preparing  the  coarser 
kinds  of  glass;  In  this  state^'  it  contains,  along 
ii^ith  the  insoluble  ingredients  of  the  kelp,  a 
large  quantity  of  lime,-  which 'has  a  consider- 
able share  in  the  formation  of  the  glass.  It  is 
also  etdfioytd  hjtht  farmer  as  an  excellent  ma-> 
nure. 

I  have  already  shcJwn;  that  this  may  also  be  fem- 
ployed^  for*  the  decomposition  of  the  spent  lees 
by  heat:  After  this  operation^  it  is  still  applicable 
to  the  purposes  of  the  glassmaker,  d(td  of  the 
agriculturist 


On  the  Mantifiwture  of  Kelp  and  Barittoi  and  qf 
Ae  Origin  of  the  AVcaU^  free^  or  combined  uith 
Carbonic  Acidi  contained  in  theini 

Kelp  is  prepared  by  burning  different  kinds  of 
sea  weed,  principally  the  Fiicus  Nodosus,  F.  Ve* 
sicuiosus,  F.  Serratusy  and  F.  Digitatus.  The 
weeds  are  cut  in  May,  June  and  July,  and  ex- 
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posed  to  tiie  air  (ki  tbe  ground,  tsU  they  be  nearr 
ly  dried,  care  being  taken  to  prevent  them,  as 
much  as  possible,  being  exposed  to  the  rain. 
Whey  are  then  burned,  either  in  pits  di^  in  the 
sand,  or  on  the  surface  of  the  ground,  surrpund* 
ed  by  loose  stones,  forming  in  both  Vays  a  rude 
sort  of  kiln.  A  peat  fire  is  l:tndled  on  the 
ground,  and  the  ^eed  gradually  added,  till  the 
fire  extend  c^ver  the  whole  floor  of  the  kiln :  the 
weed  is  then  spread  lightly  on  the  tq>,  and  added 
in  successive  portions.  As  it  bums,  it  leaves  ash« 
es,  which  gceumulating  towards  evening,  become 
semifused,  and  are  then  well  stirred.  Another 
day's  burning  increases  the  mass;  and  this  is.  con- 
tinued till  the  kiln  is  nearly  filled.  -On  some  oo 
casions  the  kiln  consists  of  a  cavity  in  the  ground, 
over  which  bars  of  iron  are  placed;  and  on  this 
the  ware  is  burned,  the  ashes  fall  into  the  cavity, 
where  they  are  well  worked  by  the  proper  in3truf 
ments. 

Of  the  difierent  weeds  which  are  employed  for 
the  manufacture  of  kelp,  the  Fucu?  Vesiculosus 
is  considered  by  kelpmakers,  as  the  most  produc« 
jtive;  and  the  kelp  obtained  j|s,  in  general,  sup- 
posed to  be  of  the  best  quality. 

The  Fucus  Nodosus  i^  considered  to  .afford  a 
kelp  of  equal  value  to  that  of  the  above  species, 
though  perhaps  it  is  not  quite  so  productive. 

The  Fucus  Serratus,  or  Black  Weed,  as  it  is 
commonly  called,  is  neither  so  productive,  nor 
is  the  kelp  procured  from  it  so  valuable  as  thq^t 
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pbt«in6d  from  the  other  two.  This  weed  is  seldom 
/employed  alone  for  the  maouftcture  of  kelp ;  it  is  in 
general  mixed  with  some  of  the  other  kinds. 

The  Fuct^  Digitatus  is  sajid  to  of&rd  a  kelp  infe- 
rior  in  quality  to  any  of  the  others  j  it  forms  the  prin- 
cipal part  of  the  drift  weed. 

Kelp  is  generally  divided  into  two  kinds  j  the  cut 
weed  kelp,  suttd  the  drift  weed  kelp :— the  fonner  made 
from  the  weed  which  has  \^en  recently  cut  from  the 
rocks,  the  Jdtl;er  from  that  which  hf^  been  drifted  a- 
shore.  The  latter  i^  supposed  to  yield  a  kelp  of  in^ 
ferior  quality.  Some  specimens  of  kelp,  liowever, 
made  froHj  seq.  we$d  wWch  had  been  di  ifted  ashore, 
tend  to  prove  thut  this  is  x^o^  always  the  case. 


I  >J^"»  ■  f  ji   J  11    ^n-w 


KELP. 


Snndiay,  ^ 
Orkney.  J 


Castle-Hill  • 


BBMARK& 


Acid 

Grs.w«ier 

measujv. 


April  1815. — From  drifted 
weed,  Jidcus  digitatus. 
Biack  ;  with  saiioe  mat- 
ter interqai^ed*  Solution 
pale  gr^en.  Deposition 
of  sulphur      -     -    -    - 


180 


May  JS\5.—F.  d^it.  in  a 
static  f>f  decay  from  oyer 
ma^rity ;  ei864  Jilt,  of 
the  weed  t^Joen  up  imme- 
diately after  being  drifted 
askore,  and  dried  under 
faTourablecircumstAnpeB, 
produce,  Slflib.  of  kelp ; 
grey,  mixed  with  black; 
hard  ;  solutjon  gf^n  ; 
deposition  of  8Ml|)h^r, 
and  disengagement  of 
sulphuretted  hydrogen  • 


'f^V'V 


72 


Alkali 
p«rci»iiL 


2.42 


1.01 


Specific 

Gravity 

of  the 

Solution^ 
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.  Aei4 

^p^ie,^ 

teqidrefL 

AlkaK 

Gravity 

KELP. 

REMARKa                ,  £ii«.i«rtei||wr  f«Dt. 

of  the 

measure. 

Solution. 

Castfc-HiU- 

1816.— Red  driftf^  weed. 
One  ton  produced  4  cwt 
4  stone ;    greenish  ;    so- 
lution   coJourless^      oo^- 
pious  effervescence ;  de- 

' 

position  of  sulphur  -    - 

402 

5.41 

1150 

Cattle-HiU- 

From  ware  taken  up  in  a 

putrid  state,  hair  a  ton 
produced  2  cwt.  S  stonei 

' 

solution  colourless    -     - 

S85 

5.18 

1133 

Bttia   -    • 

Dark  ^een;    very  hard; 

solution  colourless    -    - 

80 

1.107 

— 

TTie  foregoing  Table  shows,  that  drift  weed  occa- 
sionally affords  a  kelp,  equally  valuable  us  that  which 
has  been  cut. 

On  the  contrary,  weed  whicii  has  been  exposed  to 
rain  during  the  process  of  drying,  affords  a  kelp  of 
inferior  quality. 


KELP. 

REMARK& 

Add 

required. 
Ors.  water 
measure. 

Alkali 
percent 

Specific 
Gravitjr 
of  the 
Solution.! 

Cisde-bm  . 

July,  18l5.~Fromi^.rfjg^ 
tat.  6860  lib.  yielded  224 
lib.  of  kelp.     In  this  case 
the  weed  bad  been  expos- 
ed to  rain  during  the  dry- 
ing.     Of  grey   colour, 
mixed  with  black  $  solu- 
tion green;  deposiuonof 
sulphur.    -     -    .    -    . 

134 

1.77 
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Some  experiments  also,  made  with  the  view  of  dig-" 
covering  the  origin  of  the  alkali,  immediately  to  be 
related,  tend  to  prove  the  abote  assertion. 

It  is  of  the  utmost  impor-tanee,  therefore,  to  th^ 
manufacturer  of  kelp,  to  keep  his  weed  as  much  as 
po^ibl^e  free  from  rain.  For  Uus  .piu-pqse,  many  em- 
ploy sheds :  when  these  are  not  at  hand,  the  weed, 
which  has  been  laid  out  to  dry,  should  be  collected 
into  one  heap,  during  the  rain ;  when  tliis  ceases,  it 
should  again  te  immediately  spread  out. 


It  has  often  been  matter  of  dispute,  how  old  the 
plants  should  be  before  they  be  cut.  In  general,  three 
years  is  the  time  allotted ;  this,  however,  from  some 
trials  which  I  have  made,'  to  ascertain  this  point,  seems 


to  be  too  long. 


Kpp. 


pwtle-hiU 


Remahki. 


Made  from  Bea-we«>d  not 
in  strong  tide-w^y. 
BlAcMsb  -^grej; ;  Willi 
white  intermixed;  so- 
lution coIourle»i»;  de> 
poutioa  of  sulphur  *  •  - 


Growth. 


Produ^ 


3  years. 


2  tons 

gave 

5cwt,4«t 


Acid 
required 
gr.  wiaei|p. 
measure 


325 


Alkali 
ctnt 


4.37 


Specific 
Gravity 
of  tlSe 
Sulutiun* 


1114 


Ca&tle-hUl 


From  weed  not  in  strong 
tide>way.  *'  BIacki^£ 
grey,  with  while  in- 
termixed; solution  ci>- 
louriesK ;  copiuipi.  ef- 
fervescence ;  depo^tion 
^  jpf  sulphur  -    -  "  V    - 


Paj»Ue-liiU 


From  yived  in  strong 
tide  way.  Black  f  With 
slight  adniutMre  of 
while;  solution groc|l ; 
deposition  of  suTp|)ur  \ 
with  cupioas  eiTerves- 
#enoc     -     -    -    .'  - 


2  years. 


1  ton 

2cwt.5st, 


2  years. 


1  tqn 

gave 
2cwt.  5st 


4G0 


G.I9 


420 


5.65 


1129 


1122 
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The  above  experii^nts  sbaw  that  the  prodncd 
^  kelp,  from  one  ton  of  thre^  y-ears  old  weed, 
is  only  8  lib.  more  than  tl^tt  from  tlie  same  quanr 
tity  of  two  years  o|4.;  Froija  this  we  would  con- 
elude,  that  the  weed  ought  to  be  out  every  two 
years.  Though  perhaps  less  weed  n^ay  b^  pror 
,  cured  from  the  same  e^^tent  of  ground  occupied 
by  weed  of  two,  than  of  three  years  growth,  yet 
the  difference  may  not  be  so  great  as  to  render 
it  worth  while  to  allow  the  weed  tp  iremain  for 
^ree  years. 

Barilla  is  principally  procured  from  different 
specie^  pf  salsQla  and  salicornia,  more  particular- 
ly along  the^  shore?  of  the  Mediterranean.  Tlie 
plants  are  pulled  In  autumn,  and  laid  on  tl^ 
ground  to  dry.  Spherical  cavities.  Capable  of 
containing  eacl>  about  910  c^^t,  ^rje  then  dug  in 
tl)Q  ground,  apd  two  bars  of  iron  put  across  them, 
upoi^  which  the  plants^  mixed  ^ith  reeds  and 
straw,  are  burnt.  Durij^  the  burning,  the  mat- 
ter, afler  some  time,  undergoes  a  kind  of  fusion  y 
if  is  then  well  stirred.  When  the  pits  are  fuU, 
whiqh  generally  requires  a  ^hole  night,  they  are 
CQvered  with  earth,  and  allowed  to  cool  for  10  or 
12  days ;  it  is  then  taken  out,  and  broken  into 
small  pieces. 


Of  the  Origin  of  Uie  Alkali  in  Kelp  a^id  Barilla. 
Tlie  origin  of  the  alkali,  in  the  substance  pro- 
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cured  by  the  combustion  of  marine  plants>  is  a 
subject  of  considerable  importance,  and  has  long' 
engaged  the  attention  of  chemists. 

With  re^ct  to  the  origin  of  the  alkali  in  ba- 
rilla, some,  as  Vauquelin,*  have  asserted,  that  the 
alkali,  free,  or  combined  with  carbonic  acid,  pre- 
exists  already  formed  in  the  plant,  and  that  the 
combustion  merely  serves  to  get  quit  of  the  ve- 
getable matter ;  hence,  he  says,  he  found  soda 
in  union  with  carbonic  acid,  in  the  infusion  of 
the  salsola  soda,  the  plant  from  which  barilla  i» 
prepared,  t 

Others,  on  the  contrary,  imagine,  that  the  al- 
kali exists  in  combination  in  the  plant,  and  that 
it  is  in  some  way  developed  during  the  combus- 
tion. 

I  have  had  no  opportunity  of  satisfying  myself, 
whether  or  not  the  alkali  preexists  in  the  plants! 
from  which  barilla  is  prepared,  free,  or  combined 
with  carbonic  acid;  but  the  well-known  accuracy 
of  Vauquelin,  precludes  all  doubt  on  the  sub- 
ject. 

The  same  variety  of  opinion  is  entertained  re- 
specting the  source  of  the  alkali  in  kelp.  'With 
the  view  of  investigating  this  important  question, 
the  following  experiments  were  instituted. 

Ist^  I  boiled  in  water,  on  different  occasions, 
parcels  of  the  sea-weed§i  using  sometimes  those 
fresh  gathered  at  Leith,  and  sometimes  dry  weed. 


f  Annal.  de  Chimiei  torn.  K?iii« 
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that  bad  come  fsnom  the  kelp  shores  of  the  I.'Ong 
Island :  The  decoction,  thick  and  mucilaginous^ 
showed  no  alkaline  quality :  it  did  not  give  the 
brown  colour  to  turmeric.  I  was  indeed  much 
surprised  to  find,  tbat»  so  far  from  manifesting 
my  predominance  of  alkali,  it  actually  exhibited 
add  qualities,  and  tinged  litmus  paper  of  a  red 
colour. 

By  the  proper  tests,  I  found  that  the  liquors 
ctmtained  compound  salts,  having  soda  and  pot- 
assa  for  their  bases,  in  union  wiUi  sulphuric  and 
muriatic  acids* 

id,  I  evaporated  the  liquor  to  dryness,  mixed 
it  with  charcoal,  and  gave  it  a  strong  heat  in  an 
open  cnucible.  The  residuum  being  lixiviated, 
gave  a  liquor  which  manifested  alkaline  proper^ 
ties. 

From  these  experiments  it  appears  that  the  al- 
kali does  not  exist  in  tlie  ^ci,  either  pure  or  Iq 
combination  with  carbooic  acid.  As  the  alkali, 
in  both  of  these  stgtejs,  exists  in  the  kelp,  it  is 
plain  that,  somehow  or  other,  it  is  developed 
by  the  operation  of  kdp-making< 

In  this  process  the  weed  undergoes  a  smo? 
thered  combwtion. 

It  is  a  question  which  has  been  a  good  deal 
agitatc^f  whether  this  combustion  acts  merely 
by  the  temperature  which  accompanies  it,  or  whe- 
ther the  concurrence  of  the  air  be  necessary  for 
the  inflammation,  and  in  some  way  assist,  by  its 
oxygenating  powers.  In  general,  I  believe,  the 
)atter  view  has  been  adopted  j  but  thp  result  of 
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the  following  experiments  is  hostile  ix>  that  no< 
tion. 

Isty  Eight  ounces  of  kelp-weed  w&rt  burn64 
in  an  open  crucible ;  the  lixivium  of  the  ashes 
was  alkaline,  rendering  turmeric  ps^er  brown ; 
it  required  27O  grains  pf  a  diluted  sulphuric  add 
for  saturation^ 

Qdf  Eight  ounces  of  the  same  weed  were  heated 
very  strongly  in  a  crucible,  well  luted  up,  so  as  to 
allQwthe  escape  of  the  elastic  fluids,  but  preclude 
the  access  of  ain  The  weed  retained  perfectly 
its  form,  and  was  completely  charred :  When  re-, 
duiied  to  powder  and  lixiviated,  the  liquor  ex- 
hibited alkaline  qualities,  s^d  required  480  graios 
of  the  same  add  for  s^ration ;  during  the  ad* 
dition  of  the  acid,  a  deposition  of  sulphur  took 
place* 

fVom  these  experiments,  it  is  obvious,  that  the 
alkaline  quality  may  be  induced,  by  the  opera- 
tion of  a  due  intensity  <rf  heat,  independent  of 
any  action  of  the  air ;  and  from  the  greater  de- 
gree of  alkalescent  condition,  in  the  latter  ease, 
it  is  possible  that  the  combustion,  with  contact 
<^  air,  may  cause  the  dissipation  of  8<>me  part  of 
the  alkali,  as  soon  as  it  is  developed.  Concern- 
ing the  source  of  the  alkali,  it  csimKyt  in  reason 
be  imagined,  that  it  is  actually  generated,  or  is  a 
product  of  the  operation.  Every  thing  leads  to 
the  opinion,  that  the  alkali  exists  in  the  weed,  in 
a'  state  of  combination  with  some  acid,  and  that 
part  of  the  acid  is  destroyed,  or  ejcpelled  in  the 
jprocess. 
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Ita  many  terrbstrial  )>laint8^  alkaii  exists^  in 
union  with  some  vegetable  acid$  or  mth  sulphiU 
nc  acid.  It  is  most  probable,  that  the  alkali  ex* 
istt  in  sea^weeds  in  a  similar  condition. 

To  ascertain  the  state  of  combination  of  the 
saKne  ingrediefats  of  sea^weed,  I  ihadii  an  infu- 
sion of  this^  Bnd  evApolrated  it  to  drynQssi  Alco- 
bd  was  then  poiired  <m  it,  and  digested  for  44b 
hours  i  the  sdntion  was  again  evdporated.  to  dry- 
ness, and  the  saline  matter  obtainedi  iHssolved  in 
water..  By  the  usual  t^s,  I  found  this  to  con- 
tain muriate  of  soda; 

Water  was  now  poured  on  the  niatter  left  im^ 
dissolved  by  the  alcohol.  The  solution,  after  fil- 
tration, I  found  contwied  sulphate  of  potassa; 
The  saline  ingredients  of  sea-weed  are  therefore 
sulphate  of  potassa  and  muriate  of  soda ;  the  lat- 
ter evidently  dferired  from  the  sea  water;  the 
ft>nber»  perhaps,  forined  by  the  combination  of 
the  pptaasa^  which  plants  in  general  cont^,  with 
the  sulphuric  acid  of  some  of  the  sulphates  con- 
tained in  sea  water. 

After  the  weed  has  been  burned,  so  as  to  af- 
ford kelp,  the  saline  ingredients,  we  have  already 
seen,  are  sulphate  of  potassa,  miuriate  of  potassa, 
muriate  of  soda,  soda,  and  soda  in  union  with  car- 
bonic acid  and  sulphur* 

Hence  we  may  reasonably  infer,  that  the  ve- 
getable matter  is  destroyed  by  the  heat,  furnish- 
ing, by  its  destruction,  carbonic  acid ;  and  that 
the  sulphuric  acid  of  the  sulphate  of  potassa  is 
decomposed  by  the  carbonaceous  matter,  part  of 
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liye  stilphtlr  toeing  dimj^e&f  aiid  pait  T^tamed  td 
form  the  sulphured. 

ThoHgfa  the  sulpbsitfe  df  pdtaasa  is  d^omposei^ 
no  potassawiU  be  founds  in  a  free  or  caoiionated 
stflte^  in  ttie  kdp  ^  far^  w  the  wecfd  al^  conCmns 
muriate  of  soda,  the  potoisa  must,  from  its  greater 
attraction  for  muriatic  a^,  decompoiie  the  mu^ 
liate^  dislodge  the  soda,  axfd  take  it»  place. 

Tfai^  is  probably  the  sourcfe  of  the  muriate  of 
pdtkssau  The  soda  net  free^  paxlJy  n^mains  scy, 
and  partly  tiniites  witli  the  carbonic  acid  formed 
by  the  combustion  of  the  vegetable  matter,  and 
with  the  sulpfanri 


naring  t^  procdss  of  kelp^  ittaking;  eSr&f  pio^ 
sible  mtara  should  foe  taken  to  (fefend  the  ware 
from  rain ;  that  whidi  has  been  much  drcfnehed 
in  water;  certainly  yiciding  biit  a  smufl  pn^por- 
tion  of  alkali; 

To  illustrate  this  important  truth  hy  experi- 
ment, I  took,  ^ 

1^/,  Three  ourices  of  recently  gath^re^d  Weed^ 
and  burned  it  in  a  crucible ;  the  ashes,  after 
lixiviation  and  filtration,  took,  of  a  diluted  sid-> 
phuric  acid,  135  grains  for  ^art;uration; 

Sd,  I  then  took  an  equal  <fuantity  of  the  dame 
weed.  Washed  it  well  with  water,  and,  after  dry- 
ing it,  burned  it,  and  treated  it  as  above.  The 
tolution  required^  of  the  same  acid,  for  satura- 
tion, 30  grains;    .A  deposition  of  sulphur  at  ther 
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latne  tsine  took  place.  I  found,  howler,  that 
soaking  in  searwater  reatoted  to  the  weed  its 
power  of  yielding  the  ustlal  propoition  of  al« 
kali. 

Three  ounces  of  the  sfanie  weed^  after  having 
ken  waahedf!  Iirere  soaked  in  sea^vrater.  fbr  iM> 
hoQra;  It  WES  then  bumed,  and  treated  as  u^ 
bove;  the  solution  required^  for  saturation^  180 
grains  of  the  same  acid ;  ;a  deposition  of  sul{rfiiir 
took  place  during  the  addition  of  the  add. 

A  repetition  of  these  experiments^  gare  the 
following  results,  which  correspond  with  the  pre-* 
ceding  very  niarly^ 

l8tf  Some  fresh  cut  weed  was  boiled  in  water, 
the  liquor  did  not  miike  tunneric  paper  brown. 

S(/»  Sixteen  Ounces  of  the  satne  weed  were 
bumcdy  and  the  residuum  duly  lixiviated ;  the 
lixivhim  jrequiredi  fot  saturation^  930  grains  of 
the  same  acidv 

3£/»Sixteen  ounces  of  the  same  wecfd  werewashed 
Inth  water^  and  then  burned  and  lixiviated }  the 
lixivium  required,  of  the  same  acid^  540  grains^ 

4J7/,  Sixteen  ounces  of  the  weed,  well  wash- 
ed, and  then  soaked  in  sea-^i^ater,^  were  treated 
in  the  same  manner  as  the  preceding  j  it  requir- 
ed 900  grains  of  the  acid. 

In  all  these  instances,  there  was  a  deposition^ 
ef  sulphur  on  the  addition  of  the  acid. 

Having  thus  found  the  effect  of  the  sea-wa^' 
ter,  it  occurred,  that  the  addition  of  salt  brine, 
or  the  saline  matter  of  sea- water,  might  contri- 
bute to  increase  the  quantity  of  alkali  in  kelp  ^ 
and  the  following  experiments  go  to  confirm 
that  idea/ 
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Ist^  I  harre  alreadys^owtithsit  ihree  oaihce<<tf 
weed,  when  burned,  took,  of  u  diluted  a^id,- 
1S5  grains  for  saturatidii. 

Qdj  I  took  an  equal  quantity  of  the  same  weed,* 
and  mixed  it  with  Sdradimsof  thewline  mat- 
ter obtained  from  sea-w«rter,  ^tnd  biiTned  it  in  d 
crucible  I  towards  tlieeitd  of  tlie  bdrtyingy  thd 
matter  becaooie  fhiM^^  when  coid,  it  was  dissolved 
in  water,'  and  filtered;  the  ^lution  required^  for 
saturation^  345  ^ains  of  the  same  dSitlted  aCid  i 
during  the  addkion  of  the  Icid,  ^  de|>osition  of 
sulphur  tdoTc  place.  * 

This  experiment,  then,  sufficiently  shorw^  tfiaty 
by  proper  means,  the  alk^vin  kcip^fftay  be  in- 
creased >  at  least,  as  it  bar  ^ccl$€ded  in  the 
small  way  of  experimeirt,  we  h^^e  every  reason 
fo  believe  it  will  succeed  on  the  Iffl'ge  scaled 
Were  furnace^  established  for  burnii^  kelp,'  they 
might  be  so  constructed  as  to  dry  the  WareV 
and,  during  the  drying,  it  Would  probably  be 
found  very  beneficial  to  sprinkle  the  weed,  fronsf 
time  to  time,,  ^dth  sea-water*- 
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AN    ESSAY 


THE  COMPARATIVE  VALUE  OF  KfiLP  AND 
BARILLA, 

roUNOtJJ  Uroy  ACTUAL  EXt*ER<MEKT&, 

AND  AtiMWUEDt^ 

THE  HIGHLAND  SOCIETV  OF  SCOTLAXa  . 


By  9AMU£L  I'AKKEd  E*^,  PUS: 

SImftber  of  the  Geological  Sodet  j  of  London,  and  qC  th«r 

CalcdoniaB  Hortivullunil  Soaety  of  li^inbur^^h',  ^c*.  &g4 

)816. 


My  LoKHS  ilND  GCNTLEMEir^ 

H AV^f i^o  ^reeti  ycmr  printed  prdposat  pwrriwni*- 
of  awarding  a  prize  to  the  Author  of  the  best^  Z^T'^ 
Essay  upon  the  Comparative  Value  of  Kelp  amd 
Barilla,  founded  upon  actual  experiments:;  and 
conceiving,  from  my  long  acquaintance  with  most 
witgccts  of  chemical  inquiiy^  particularly  thos* 

VOL.  V,  ,  Mr     . 
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Prd.oba.  which  relate  to  the  analysis  of  Kelp,  Barilla,  ^iU 
ron,  Potash,  &c.  and  to  which  my  immediate  pur- 
suits, during  many  years  of  my  life^  led  me  mor* 
especially  to  attend,  that  it  might  be  in  my  pow- 
er to  prepare  an  Essay  which  would  be  acceptable^ 
to  your  very  respectable  Sodety-^-I  entered  upon 
the  task  with  a  considerable  portion  of  zeal,  and 
have  bestowed  the  utnK)st  of  my  own  personal 
care  and  attention  lipon  all  the  experiments  which 
were  necessary  for  the  purpose.  I  am,  therefore^ 
not  Without  hope  that  my  labours  may  be  deem- 
ed to  be  deserving  of  your  rewards 

In  order  to  institute  a  series  of  experiments 
which  would  be  the  best  adapted  to  show  the 
comparative  value  of  Kelp  and  Barilla,  the  kinds 
which  should  be  chosen  for  the  experiments  were 
thought  not  to  be  <)uite  unimportant. 

With  respect  to  kelp,  I  had  some  reasons  for 
wishing  to  make  choice  of  a  cargo  from  one  of 
the  Wesftern  Isles  of  Scotland,  such  as  should  be 
thought  a  good  parcel  by  those  who  are  in  thfe 
habit  of  consuming  this  article.  Accordingly,  a 
lot  of  kelp  from  the  Isle  of  Lewis  was  fixed  up- 
on j  and  from  this  several  lumps  were  taken  pro^ 
miscuously,  s^  a9  to  obtain  aa  true  a  sample  as 
posdUe. 

With  regard  to  the  barilla,  it  has  been  thought 
advisable  to  make  experiments  on  that  kind  which 
is  made  in  the  island  of  TenerifFe.  Formerly, 
most  of  the  barilla  consumed  in  this  country  was 
imported  from  Spain;  but,  when  the  price  be- 
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came  exorbitant,  the  S|>aniftrd8  resorted  to  such  Ph^.c^ 
means  of  adulteration^  that  the  large  British  con- 
sumers found  it  to  be  thciir  interest  tp  procuref 
barilla  from  Teneriflfe,  and  frovd  sundry  islands 
in  the  Mediterranean;  so  that  a  considerable 
qusmtity  of  sucK  barilla  is  now  consumed  in  Lon- 
don, Bristol,  and  elsewhere,  in  preference  to  the 
Spanish ;  the  former  being  generally  found  to  be 
more  uniform  in  quality/  tlian  the  Is^tter.  The 
Teneriflfe  barilla  on  which  these  experiments  were 
made;  was  imparted  from  that  islalid  by  the  Nep- 
tune, about  the  rdanih  of  Noveml>er  181 5i 

My  first  piperimci;its  were  upon  the  Barilla; 
and  these  1  shall  Endeavour  id  detail  With  asT 
inuch  brevity  as  is  consist^pt  with  perspicuity 
and  otiKty.'  To  tho^e  Members  of  the  Society 
who  are  familiarly  conver^Tant  with  chemtical  sub- 
jects, it  might  have  been  tnore  acceptable  had  t 
entirely  c6nfined  myself  to  a  m^re  outline  of  the 
experiin6nts  which  form  the  basis  of  the  fol-  r 
lowing  conclusions ;  but  when  I  considered  thei 
itaportahce  of  the  subgect,  and  thtt;  if  this  Es- 
%  should  b6  approved/  it  inight  probably  be, 
thought  advisable  to  print  it;  for  the  use  of 
those  petspns  who  are  int^resttfd  in  the  improve- 
ment of  the  nfianufacture  of  kelp,  and  wll:5^  of-^ 
ten  know  but  little  of  the  science  of  cheftiiitryj 
I  thought  it  my  duty  to  afiii  the  rationale  bf 
tvery  experiment,  together  with  a  minute  ac^ 
c6unt  of  the  methods  which  I  pursued,  for  the? 
iostruction  of  those  who  may  not  haV^  been  ao 

e2  . 
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W,  Ob>.  customed  to  such  investigations ;  and  when,  nl 
addition  to  th^se  rmMyes^  the  importance  o£  the 
manufactnre  of  Jcelj),  in  m  national  point  of  view^ 
is  con$idCTed,  I  do  flatter  myself^  that  Jtbe  So- 
ciety will  be  inclined  to  bear  with  me,  and  make 
every  candid  allowance  for.  the  length  to  which 
these  observations  may  be  extended. 


Anaiysw  A.        Jnohfsis  of  a  'Pofttl  qf  T^neriffe  Barkla  A* 

1.  Two  pounds  of  this^  Wiliav  taken  firom  se- 
veral parts  of  the  parcel^  were  pulverized  in  an 
iron  mortar  ^  the  barilla  was  thei»  well  mixed  by 
passing  it  through  a  fine  hair  sieve,  in  order  to 
ensure,  in  all  the  subdecj^ueiit  experimentSt  \mi* 
form  results.  It  was  then  pot  into  a  stoppered 
glass  bottley  to  preserve  it  from  the  atmosphere^ 
and  keep  it  in  the  same  stscte  of  catbonization 
and  dryness^ 
Water.  2.  Of  this  ptdveiked  bafilk,  500  grains  were 

submitted  to  the  teili^erature  of  180^  of  Fahren- 
heit, for  the  pnrpose  of  ascertaining  the  quanti- 
ty of  water  cof^tftinetl  in  it#  At  this  heat  it  lost 
25  gribas,  or  5  per  centum  of  its  weight  ;-^ut 
when  the  same  was  weighed,  after  it  had  been 
lor  a  considerable  titne  npon  a  sand«»beat,  it  wasf 
ibund  to  weigh  didy  469  grains,  having  lost  SI 
graina  of  water  in  drying.  This  denotes,  that 
the  sample  of  barilla  contains,  in  its  u&i^  atat^ 
6.2  per  cent,  of  water* 
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'15.  These  4^  graiwsf  vere  tken  repoateiily  Anttydi^A 
washed  with  distiiled  water,  until  all  the  soluble  Expennieii 
matter  was  ^xtr^cted.    When  the  several  waters  ^Iteof  b«. 
were  mixed  and  filtrated,  jthe  whole  was  treated  "^^^ 
with  muriate  of  barytas,  (wliich  produ(5eda'coa«' 
siderable  precipitate.    When  this  precipitate  had 
been  w^eli  wariied  and  dried,  it  wei^ied  1S5 
grains.     Subs6(]fuent  experiments  with  bthfer  poiv 
tioftS  of  tills  barilla,  show  that  this  muaU:  be  a 
miKtare  tif  sulphate  and' carbonate  ef  baiytes. 
The  precipitate/ '^hi&n  dried  a»d  wef§^ed,  was 
feid  by  for  tlie Sactet)^.  •  .  si  /  ,  - 

I  fonmerly  ifabgtnedv  that  liils  wtfuldbe'an  ac- 
curate mode  of  ascertaining/  not  only  tlie  sul- 
phuric, but'afea  the  quantity^  of  the  <farbonic 
acid  in  any  solution  of  ^cmrboMited  alktlies;  and 
that  from -thence  nitghit  be  deduoed  the  real 
quantity  of  alkali  present  ^or,  if  t)ie  barytic 
precipitate  Were  treated' with  nitric  acid,  this 
acid  would  dissolve  the  carbonate  of  barytes, 
without  acting  upon  the  sulphate  of  that  earth ;  ^ 
— then,  if  the  sulphate^^ere  washed,  dried  and 
weighed,  its  quantity  would  give  the  exact  pro- 
portion of  the  carbonate  c*f  barytes  which  had  '. 
been  taken  up  by  the  nitric  acid.  Several  expe- 
ronents  have,  however,  convinced  me  that  this 
method  cannot  be  relied  upon,  because  much  of 
the  carbonic  acid  escapes  without!  combining 
with  the  barytic  earth.  Other  methods,  there- 
fore, must  be  resorted  to  for  ascertaining  that 
question  with  accuracy. 
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JMtpJMA'  4.  The  insolttjble  matter  collected  from  these 
J^j^wc  500  grains  of  barilla,  after  having  been  tho* 
roughly  washed,  was  dried  upon  a  sandJieat, 
and  found  to  be  208  grains.  In  drying  this  re^ 
siduum,  care  was  taken  that  the  he^t  should  not 
be  sufficient  to  bum  off  any  of  the  charcoaL 
This  experiment  denotes,  that  the  bariUa  con^ 
tains  4>1.6  of  insoluble  matter;  consequently,  it 
may  be  expected,  "vdien  the  alkaline  and  neutral 
salts  are  examined,  that  they*  with  the  watecf 
will  unitedly  amount  to  ^59,4  per  cent 
Rcaudning  5.  The  208  grains  of  insoUil^le  inatter  were 
f*^  then  bu^rit  in  a  crucible  ^  a  red-hieat.  .  This  re- 
duced them  to  172  grains,  which  showf^  that  36 
grains  were  lost  in  the  fire,  and  dcinotes,  that  of 
the  4i.6  of  insoluble  matter,  7.2  are  c6mbusti^ 
ble.  The  residuum,  in  burning,  acquired  a  Hg6t 
brown  colour,  very  similar  to  that  of  unbumt 
pmber.  These  ashes  were  also  laid  by  fqx  the 
Slociety.  .  ^ 


AnaJymB.  JnobfWB. 

r 

Qiumtity  of  I  •  200  ffrains  more  of  this  Barilla  were  digest- 
^•^  ed  in  distilled  wateri  and  afterwards  washed  with 
successive  portions  of  water,  as  in  the  former  ex- 
periment, until  all  the  soluble  matter  was  obtain- 
ed. The  filtrated  solution  was  then  made  hot, 
and  crystallized  oxalic  add  added  gradually  to  it. 


Digitized  by 


Google 


Of  KELP  AMD  BARILLA*  7^ 

pntil  the  point  of  saturation  was  attained.  For  Anaiysu  b. 
this  purpose,  66  grains  of  the  acid  were  required ; 
a  quantity  which  saturates  56.24  of  dry  sub-car- 
bonate  of  soda,  or  S2.8  ^of  real  soda.  This  gives 
28.12  of  sub-carbonate  of  soda,  containing  l6.4 
of  dry  soda^  as  the  quaatity  contained  in  100 
parts  of  the  barilla. 

It  will  be  obvious,  to  those  who  are  but  little 
Accustomed  to  such  experiments,  that  in  all  cases 
it  is  necessary  to  filtrate  the  solutions^  before  the 
quantity  of  alkali  be  attempted  to  be  ascertained 
by  the  addition  of  an  acid ;  for  otherwise,  the 
lime  and  magnesia  which  are  generally  contained 
in  barilla  aad  kelp,  Would  combine  with  a  part  of 
the  acid,  and  occasion  deception. 

2.  The  insoluble  matter  from  this  experimertt,  insoiiAto 
when  thoroughly  dried,  weighed  82.5  grains } 
which  agrees  very  nearly  with  No.  4.  in  Analy- 
sis A,   where  the   quantity   obtained  from  5Q0 
grains  indicated  the  proportion  of  83.5  grains^ 

3.  This  insoluble  matter,  when  treated  with  cariM>oic 
diluted  sulphuric  acid,  gave  out  15  grains,  or  ^^^ 
i.5  per  cent,  of  carbonic  acid.    Some  care,  how- 
ever, is  necessary  in  performing  this  experiment 

on  earthy  residua,  as  it  requires  a  considerable 
time  to  extricate  all  the  carbonic  acid;  some- 
times, with  perpetual  agitation  of  the  mass,  more 
than  an  hour,  even  though  a  large  excess  of  sul- 
phuric acid  be  employed : — because  it  is  neces- 
sary that  the  whole  be  cold  before  the  acid  is 
added,   or  a  partial  evaporation  of  the  water 
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would  occasion  an  error  in  the  result,  when  the 
mass  is  submitted  to  the  te«t  of  we^jhing. 


AnalywsC.  AnoItfSis  C* 

^'*^'  1.   200  grains  more  of  Barilla  were  exposed  to 

a  considerable  heat,  and  lost  1 2  grains  in  drying. 
This  nearly  agrees  with  Experiment  2,  Analy- 
sis A,  where  500  grains  indicated  a  loss  of  31 
^        gi-ains. 

Salts.  2.  The  soluble  matter  was  then  separated  from 

the  above ;  and  when  the  solution  was  filtrated, 
it  was  boiled  to  dryness.  The  salts  which  were 
obtained,  when  thoroughly  dried,  weighed  102 
grains, 

HtJiuits.  .  From  these  two  oxpcriments,  compared  with 
the  foregoing,  it  appears  that  100  grains  of  this 
barilla  consist  of^-f 

Alkaline  and  neutral  salts        (C  2.)    -    ^1.0 
Insoluble  matter     ^        t        (A  4,)    -    41.6 

^Vater  dissipated  in  drying    4  ^f  |-         6.2 

JLoss  in  boiling  and  drying        -         -         J .2 


100.0 


The  saline  mass,  and  the  insoluble  matters, 
were  then  examined,  by  methods  to  be  described 
Jiereaftcr. 


Digitized  by 


Google 


OF  KELF  AND  BARILLA.  73 

8.  The  salte  obtained  by  the  last  experiment  AnaJytfaC 
were  then  ifesolved  in  distilled  water>  and  the  saitidivid- 
solutian  divided  by  weight  into  two  equal  por* 
tions. ,  '      '  .  ' 

4.  One  of  these  portions  was  treated  with  pure  Experiment 
nitric  acid,  until  the  alkali  was  completely  neu-  of  snveiw 
traliased.   Nitrateofsilver  was  then  added;  which 
occasioned  an>  abundant  precipitate  of  muriate  of 
silver.     The  design  of  previously  adding  nitric 
ftdd  was  to  decompose  the  carbonate  of  soda, 

^  because  alkaline  carbonates  will  also  precipitate 
fiQver }  and  hence  a  deceptive  result  would  have 
been  produced.  In  ascertaining  the  proportion 
of  muriatic  salts  in  kelp,  by  means  of  nitrate  of 

•  silver,  an 'error  is  likewise  often  occasioned  by 
the  circumstance  of  the  alkali  being  in  the  state 
of  a  hydro-sulphuret ;  because  hydro-sulphureTs, 
as  well  as  muriatic  acid,  precipitate  silver.  This 
may,  however,  at  any  time,  be  ascertained  by  a 
single  drop  of  acetate  of  lead,  which  will  become 
blackened,  if  sulphuretted  hydrogen,  or  a  hydro- 
sulphuret,  be  present.  In  that  case,  it  is  a^lvis- 
able  to  add  a  little  pulverized  sulphate  of  lead, 
which  will  immediately  precipitate  the  sulphur, 
and  render  the  lixivium  nearly  colourless.  The 
alkaline  solution  should  then  be  filtrated,  to  ren- 
der it  fit  for  the  addition  of  the  nitrate  of  silver. 
In  the  exp^*iment  last  mentioned,  the  sulphate 
of  lead  was  not  employed;  as  a  previous  trial, 
with  acetate  of  lead,  liad  convinced  me  that  this 
alkaline  lixivium  contained  no  sulphur  in  solution. 
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Antiymn  c  This  was  further  corroborated  by  the  precipitate 
of  muriate  of  silver  preserving  its  colour  unchang^ 
ed.  It  is,  moreover,  necessary  to  remark,  that 
the  alkaline  solution  was  heated  to  about  100®  of 
Fahrenheit,  before  the  nitrate  of  silver  was  add- 
ed ;  having  always  observed,  that  when  the  solu* 
tions  are  warm,  the  muriate  of  silver  forms  it- 
self into  flakes  more  readily,  and  piedpitates 
sooner. 

Muriirtic  S.  After  the  precipitated  muriate  of  silver  had 

been  well  washed,  and  propjerly  dried,  it  was  sub* 
mitted  to  3  red-he^t  in  a  silver  crucible  ;  and,  in 
that  state,  it  weighed  36  grains.  This  gives  6*8 
grains  of  real  muriatip  acid  in  every  100  grains 
of  the  soluble  part  of  this  barilla.  The  blackr 
ness  of  the  muriate  of  silver,  which  the  Society 
will  receive  with  this  E^say,  wzs  not  occasioned 
by  the  presence  of  siUphuretted  hydrogen,  as 
miglit  be  suspected,  fo,r  when  it  was  precipitated 
it  was  perfectly  white,  its  present  colour  being 
occasioned  by  the  well  known  action  which  light 
has  upon  tliis  metallic  salt^ 

Sulphite  of       6.  For  the  purpose  of  ascertaining  the  quantt- 

^***^  ty  of  sulphuric  salt  in  tlie  barilla,  the  other  half 

pf  the  solution,  mentioned  at  No.  3.  of  this  ana- 
lysis, was  saturated  with  diluted  nitric  acid.  The 
solution  was  then  treated  with  nitrate  of  baryteSt 
and  a  precipitate  of  sulphate  of  barytes  was  ob-. 
tained ; — ^which,  when  washed  and  dried,  weigh- 
ed 4*5  grains,  which  are  equivalent  to  2.7  grains 
of  dr}^  sulplxate  of  soda,    lliis  sulphate  of  soda 
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11  doubtless  produced  in  the  barilla  by  the  de- 
composition of  the  sulphate  of  magnesia  usually 
found  in  sea^water. 


Analysis  D.  AnaiysU  ix 

1.  To  1000  grains  of  this  barilla  successive  por-  stot^ 
tions  of  water  were  added,  until  all  the  soluble 
matter  was  dissolved.     The  mixed  solutions  be* 

ing  evaporated  to  dryness,  a  saline  mass  was  ob- 
tained weighing  506  grains,,  which  corresponds 
very  nearly  with  Experiment  2,  Analysis  C,  in 
which  200  grains  of  barilla  produced  102  grains 
of  saline  matter. 

2.  The  insoluble  residuum  of  these  1000  grains,  Beaiduiim 
Mrhen  properly  dried,  weighed  384  grains.     This 

being  S  per  cent,  less  than  the  product  of  the  re- 
siduum in  Experiment  4,  Analysis  A,  I  conclude 
that,  in  the  former  experiment,  I  had  not  sepa- 
rated all  the  water  which  might  have  been  expel- 
led by  a  sand-heat.  These  384  grains,  however, 
y^en  burnt  in  a  crucible  at  a  full  red-heat,  were 
reduced  to  340  grains — a  quantity  which  agrees 
very  nearly  with  the  weight  of  the  burnt  resi- 
duum produced  in  the  other  experiment. 

3.  Fifty  parts  of  the  saline  mass,  equal  to  what  carbonic 
was  product  from  100  parts  of  the  barilla,  were  ^^^ 
dissolved  in  hot  water.     When  the  solution  had 
become  cold,   it  was  accurately  balanced  in  a 

pair  of  scaTeSy  together  with  a  phial  of  diluted 
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ATiaiy&w  D.  sulphuiic  acid,  and  their  united  weights  ^^ffew 
noted  down.  By  the  gradual  addition  of  the  acid 
to  the  alkaline  solution,  the  latter  became  satur- 
ated, and  the  carbonic  acid  was  expelled  which 
had  been  previously  contained  in  it.  On  re- 
weighing  the  vessels  with  tlieir  contents,  they 
were  found  to  have  lost  12  parts,  that  being  tlie 
quantity  of  carbonic  acid  contained  in  the  alkali 
procured  from  100  parts  of  tliis  barillai  TJiere 
could  have  been  no  deception  from  the  escape  of 
sulphuretted  hydrogen  with  the  carbonic  acid,  as 
a  previous  experiment  with  acetate  of  lead  had 
Convinced  me  that  the  solution  contained  no  sul* 
phur. 

Twelve  parts  of  carbonic  acid,  denote  29  of 
subcarbonate  of  soda,  which  very  nearly  coin- 
cides witli  Experiment  1,  Analysis  B,  where  the 
test  of  oxalic  acid  diows  the  existence  of  28.12 
of  subcarbpnate  of  soda.  The  average  of  the 
two  experiments  is  28.56. 
Mtifiat*  of  4.  Weighed  50  grains  more  of  these  salts,  equal 
*''*■***'  to  100  grains  of  barilla,  and  dissolved  them  as 
before.  To  the  lixivium  some  solution  of  muri- 
ate  of  platina  was  gradually  added,  so  long  as 
any  precipitate  was  produced.  The  sdi^tion  hav- 
ing b^en  suffered  to  remain  a  sufficient  time  at 
rest,  it  was  again  filtmted,  and  the  precipitate 
dried  gradually.  When  thoroughly  dry,  it  weigh- 
ed 9  grains,  which,  added  to  H  grains  which  ad- 
hered to  the  filter,  make  13 J  grains.  Tliis  quan- 
tity indicates  nearly  5.7  grains  of  potash,  which 
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gives  about  9  grains  of  muriate  of  potash  in  the  Anaiy^a  n 
100  of  the  barilla^ 

5.  This  calculation  is  made  from  the  following  PotaA. 
data.  One  hundred  ^ains  of  potash,  purified  by 
alcohol,  were  dissolved  in  pure  water,  and  preci- 
pitated by  muriate  of  platina.  When  the  preci- 
pitate was  dried^  it  was  fouml  to  weigh  exactly 
200  grains*  Now,  as  this  purified  potash  is  not 
mere  potash  as  it  was  formerly  considered,  but  a 
hydrat  of  potash,  consisting  of  83.9^5  of  real  pot- 
ash and  iGxyjS  of  water,  we  may  assume,  for  the 
sake  of  round  numbers,  that  8*  parts  of  potasI> 
form  200  of  the  dried  triple  muriate  of  platina 
and  potash.  Consequently,  the  13.5  grains  of 
precipitate  procured  in  Experiment  4,  are  equi- 
valent to  6.75  of  hydrat  of  potash,  or  5J7  of  real 
potash  ;  and  when  this  is  combined  with  3.3  of 
muriatic  acid,  their  union  will  form  9  parts  of 
m&riate  of  potash,  as  mentioned  above. 

6.  Now,  it  will  be  recollected,  that,  by  Expe-  Muriot^of 
riment  5,  Analysis  C,  we  had  6.8  of  muriatic  ^"^^ 
acid ;  and  as  9  parts  of  the  muriate  of  potash  con* 
tain  only  3«3  of  muriatic  acid,  tliere  will  remain 
8.5  which  must  be  combined  with  soda,  forming 
7*5  of  muriate  of  soda.  Ou  this  princii^e  it  is 
that  we  conclude  that  7-^  P^r  cent,  is  the  real 
quantity  of  muriate  of  soda,  independent  of  the 
muriate  of  potash  which  is  contained  in  thift  bsi* 
rilla. 
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^^^  1.  One  thousand  parts  of  barilla,  aod  a  stnali 

quantity  of  water,  were  put  into  one  bottle,  and 
some  diluted  muriatic  acid  into  another ;  and  these 
were  placed  in  a  scale,  and  counterpoised*  Then, 
upon  adding  the  muriatic  acid  to  the  barilla,  aifd 
iufFering  it  to  remain,  with  occasional  agitation; 
until  all  effervescence  had  ceased,  the  loss  of 
weight  was  noted/  and  aitiounted  to  l97  parts,  or 
19.7  per  cent.,  consisting  of  carbonic  acid.  Tliis 
experiment  was  made  for  the  purplbst  of  compar- 
ing the  result  with  tlK)se  of  the  formfer  experi- 
ments. See  Experiment  3,'  Analysis  B;  Where  the 
insoluble  matter  alone  gaVe  7.5  per  cent. ;'  and 
Exp.  3.  Arialys.  D,  where  the  salinre  matter,  wh^n 
separated  from  the  residuum,  gaVe  out  12  per 
fcent.,  amounting  tc^ether  to  19.5  per  cent 

Uiied  Wis.  2.  Being  desirous  of  sending  some  of  tKe  ^- 
line  fnattfer  to  the  Society,  and  not  having  enough 
left  from  the  Experiment  I,  Analysis  D,— 1000 
grains  more  of  this  barilla  were  treated  as  be* 
fore ;  and,  when  the  saline  mass  had  been  slowly^ 
boiled  down,  it  produced  512  grains.  These 
were  put  into  a  phial,  and  will  be  s^nt  to  the  So^ 
ciety. 

otgections  It  may  be  said,  why  did  not  the  Author  of 
this  Essay  separate  the  neutral  salts  from  the  al« 


answered. 
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kali,  and  aho  the  several  neutral  salts  from  each  AmOfrftK 


other,  and  exhibit  them  to  us  in  a  state  of  sepa* 
ration  ?  Having  anticipate  this  question,  it  will 
be  necessary  to  reply  to  it.  Formerly,  it  was  nd 
uncommon  thing  for  an  analytical  chemist  to  at- 
tempt to  separate  salts  by  priority  of  crystallizsu 
tion ;  and  in  some  processes,  the  manufacturing 
chemist  does  still  effect  this,  sufficiently  accurate 
for  his  purposes.  The  refining  of  saltpetre,  where 
the  muriate  of  soda  is  separated  from  tlie  nitrate 
of  potash.  May  be  adduced  as  an  instance ;  but, 
for  the  purposes  of  philosophical  or  analytical 
chemistry,  where  accuracy  is  always  absolutely  ne- 
cessary. It  would  be  a  vain  attempt — ^thd  thing  ii 
impossible^  There  is,  indeed,  no  method  that  I 
know  of,  whereby  a  saline  mass,  consisting  of 
the  sulphate  and  carbonate  of  soda,  and  the  mu- 
riates of  potash  and  soda,  can  ever  be  analyzed 
with  correctness,  except  by  means  of  reagents^ 
or  chemical  tests.  This  is  the  method,  thereforei 
which  I  have  adopted ;  and  I  hope  it  will  be  ac- 
ceptable to  the  Society. 

Theref  is  another  mode,  which  is  sometimes  Anaiym  hj 
practised^  vi&4  that  of  making  the  alkali  caustic  "^^^ 
by  means  of  lime ;  then  boiUng  the  salts  down 
to  dryness^  and  treating  the  dry  salts  with  alco- 
hol, which  has  the  property  of  dissolving  the  pure 
alkalies,  without  acting  upon  the  neutral  salts. 
The  alcoholic  solution  of  the  alkali,  when  pour- 
ed from  the  neutral  salts,  is  to  be  boiled  in  a  ves- 
lel  of  silver,  to  dissipate  the  ardent  spirits  ;  and 
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Aiuiiysu  E.  then  the  alkali  may  be  exhibited  in  a  state  of  se-- 
'  paration.    For  tlie  purpose  of  preparing  pure  so- 

da, or  pure  potash,  this  is  the  only  method  which 
can  be  adopted ;  but  whenever  it  is  necessary  to 
ascertain  proportions,  this  mode  will  be  as  falla- 
cious as  the  other ;  for,  however  caustic  the  al- 
kali may  be  made,  it  will  acquire  some  carbocio 
acid  from  the  atmosphere,  while  it  filtrates  from 
the  lime,  and  still  more  while  boiling,  for  the 
purpose  of  being  brought  into  a  state  free  from 
water,  for  the  action  of  the  alcohol ;  and  what- 
ever portion  becomes  carbonated,  that  portion 
will  not  be  dissolved  by  the  spirit,  but  will  be 
precipitated  along  with  the  neutral  salts  ;— and 
this  will  render  an  accurate  analysis  impossible^ 
There  is  also  another  source  of  error  in  the  boil* 
ing  down  of  the  pure  alkali ;  but  which,  after 
what  I  have  said,  it  wil}  now  be  needless  for  nie 
to  explain.  These  various  difficulties,  however, 
have  induced  me  to  make  choice  of  the  me- 
thod which  I  have  adopted,  and  which  is  tl>e  on- 
ly unexceptionable  one  with  which  I  am  ac- 
quainted. 
<^  the  ap.  One  other  remark  I  am  desirous  of  making  in 
UieVifttliia.  this  part  of  the  Essay.  It  respects  the  precipi- 
tation of  the  potash  by  means  of  muriate  of  pla-* 
tina,  as  referred  to  in  No.  4,  Analysis  D,  but 
which  did  not  occur  to  me  to  mention  while  de- 
scribing that  experiment.  The  observation  which 
I  wish  to  make  is  this,  that  in  analyzing  kelp  or 
barilla,  it  will  always  be  advisable  to  precipitate 
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die  sulphur  by  mdpbate  of  lead,  or  by  *nrie  other  a^j^^ 
means*  before  the  sohttion  of  platina  be  added  j 
or  there  trill  be  a  danger  of  the  sulphur  being 
sometiniM  jNrectpttated  with  the  triple  salt  of  pla*^ 
tina,  which  would  occasion  a  false  results 

Having  thus  finished  the  analysis  of  the  salinoi 
port  of  the  barilla*  we  have  now  only  to  look  to 
the  earthy  residua,  in  order  to  complete  the  ana- 
lysis. 


Andbfm  F.  Xniiygfi  f; 

1.  In  order  to  ascertain  the  nature  of  the  re-  ^crfdua 
siduum,  69  grains,  part  of  the  S40  grains  which  Muriaiio 
had  been  submitted  to  a  red  heat  in  the  Experi- 
ment 2,  Analjrsis  D,  and  which  is  an  average 
product  of  SOO  grains  of  the  barilla,  were  treated 
with  diluted  muriatic  acid.  When  the  muriatic 
add  had  taken  up  all  that  was  soluble  tberein.- 
the  whole  was  put  upon  a  double  filter,  and  the 
lifuor  preserved  which  ran  from  it  The  remain- 
mg  insoluble  matter  was  washed  with  successivo 
portions  of  distilled  water,  which,  wheni  fiHmtedU 
were  added  to  the  foriper  liquor*  This  flui4  it 
is  presumed,  contains  magnesia  and  Ihner  which 
are  to  be  separated  by  subsequent  processes; 

9.  The  matter  whtdi  remaioed  upon  the  filter/  f^'gg^ 
consisting  of  alumina  and  sites,  wastlien*washed 
and  driedy  and  found  to  weigh  SS  graio%  or  16^ 
percent 

VOL.  V,  t 
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AtiaiyA  F.      3.  Xh^  Kqucfrs  yUdxit  pasted  timragh  the  filter^ 
c^^j^    in  Experiment  1,  wert  then  treated  with  piure 
fmpiojed.    ammonia^  which  was  added  to  die  nrnriattc  sdn^ 
tion  by  degrees,  utitil  A/b  ammonia  bteame  a  iitile 
in  excess.    This  occasioned  a  precipitate  which 
was  allowed  to  subside  in  a  gU&%boi^doBely 
stoppered)  so  ai!i  to  cselude  the  air.    The  superna^ 
tant  liquor  wat  then  poured  from  the  pmqpitate» 
and  preser<red  in  another  stoppered  bottk.   Wat^ 
was  then  idded  to  supply  the  place  of  the  fluid 
whicii  had  t>een  poured  off;  and  when  this  had 
been  trell  agitated  with  tfie  precipitate,  the  whole 
was  left^  yfreU  closed,  to  subside  as  before.    Se- 
veral portion^  of  distilled  ^ater  were  thus  added, 
imtii  the  burt  water  which  was  poidred  aS^  no 
longer  tinged  tdrtaeric  p^tper,  so  as  to  indicate 
the  presence  of  itn  aHtali. 
wjojl^in      4.  Tlie  precipitate  which  had  becii  carefhtty 
Hydm.       preserved,  was  theft  redissolved  in  muriatic  acid; 
and  from  its  coldur  t  wals  induced  to  ttet  a  very 
small  portion  of  it  (aiiixed  with  sonte  distiiled 
water)  with  pniseiate  of  potash,  and  it  gave  a 
very  liighi  trac6  of  iron.    The  nmriatie  solutsoa 
^  wag  then  node  hot,  and  treated  with  a  solutiiii 

of  subcarbooate  of  soda,  ttibich  produded  a  mag« 
nesjiu  precipitate.  When  the  precipitaite  was 
washed  and  dowly  dried,  it  had  the  apfmraiice 
of  a  aemi-transpareqt,  gelat;Miaiii  substance,  and 
was  dodbtleas  a  true  bydrat  of  magnesia^  *  con* 

*^It  is  well  known  that  sea-water  contains  magnets,  dis« 
fi«hed  by  the  sulpharic  and  the  moriatic  acids.  These  bar- 
ing a  stronger  aflbiity  to  the  alkalies  contained  in  the  barilla, 
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fisting  of  about  ^S  parts  iMgneAu^  and  S5  water,  f^^^r^  y»' 
When  the  hydntt  of  magnetia  had  bedn  thua  care- 
fully and  slowly  dri«d^  it  ^as  put  iilto  a  silverr' 
erocible  and  submitted  M  a  gentle  hoat  t  l^is 
expelled  the  water,  and  reduced  it  to  a  pulveru^ 
lent  substance*  Before  it  be  put  into:  the  cnici* 
ble,  it  \i  advisabte  tflt\Jb  it  in  a  ^asa  mortar  for 
the  piirpose  of  breaking  the  km^  x  it  is  then  to 
be  heated  in  the  cructbie  no  longer  dnm  is  ne*' 
cessary  to  dry  it  completely;  Under  this  qiera^. 
tion  it  inmediatdy  aoqutrM  die  i^ypearafioce ,  of 
an  uniform  powder,  simiiai'  in  outward  resen-t 
blanch  to  the  caiboaate  of  magnesia  known  in 
conunercei  t^tn  wei|^d#  it  wM  fbuod  to  bo 
87  grains^  This  gi^^  13^  df  ^iitzbonate  of  mag^ 
nesta,  in  every  100  parts  of  the  barilla* 

5i  The  clear  immoniatel  sotutioii  which  had  c^^btttmm 
been  poured  off  fr^  the  inagnelsian  precipitate^  ^'^^°^ 
WS8  then  tr^ted  with'a  scAutiotf  of  dmbotUt^  of 
afflmonia,  imtil  no  further  precipitate  was  pro- 
dilced^  The  precipitate,'  now  formed,  is  carbo- 
nate of  lime  $  and  this,  when  thorpughly  washed 
and  dried,  weighed  13.50  or  6.75  grains  in  IDO 
of  barilla*    to  this  experiment^  tbie  solution  was 

brought  to.a  boilipg  heat,  to  expel  any  excess  of 

,         > '         »        I  III      ' 

thfin  to  the  magnesia^  the  Isttef  of -cfourte  if  pp^pffritftte^t  and 
it  foQfid  in  the  bariUm  b  the  flUte  of  carbonate  of  magnesia* 
f  Atthough  carbonate  of  roognesiai  when  pfocored  bj  pre- 
cipitation from  acids  bj  means  of  mb0irbpnsta  of  sods  or  pot« 
ash,  always  precipitates  in  combination  with  one-tfaifd  of  jts 
weight  of  water^  it  holds  this  water  by  so  feeble  an  attraction, 
that  it  may  be  separated  from  it  by  a  very  mod^nte  beat. 
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^"''^  I*  airborne  afeid,  vicbich<«oiMbave  preventcSd  the 
whole  of  the  Uhm  *  from  \mtkg  pred^itsted ;  it 
being  well  know^  that  a  certain  portion  of  car- 
bonic acid  precipitates  itme,  and  a  lai^ger  quan- 
tity redissolves  it 
lutionau.  6/  The  principle  on  which  this  separation  of 
the  two  earths  is  founded,  siay  be  exfdained  in  a 
fbv  words.  Caustic  amiQOida  precipitates  mag* 
nesia  from  its  acid  solutioas,  but  does  not  preci-> 
pitatelime. 
Hesuiu  7.  On  referring  back  to  the  difierent  experi* 

nieotSy  and  the  results  obtained  from  themt  it 
will:  he  aeen»  that  100  parts  ^  this  barilla  consist 
q£  various  substances*  as  under*  t^. 
Wat^'dissipated  by  drying  (A  0)      -  «  6.20 
Carbonaceous  matter      -     (A  5)      -      7.20 
^phate  of  mk   .  •     *     (C  6)      •     2.70 

(Bl) 
SubcoiTbonate  of  soda    *    <   &   r    *    38^& 


m  ■ 


Muriate  of  potash     •    -     (D  4)  -  9* 

Muriate  of  soda        •    •     (D  6)  •  7,.50 

Alumina  and  silica    -     •     (F  2)  •  16.50 

Carbonate  of  magnesia    -    (F  4)  -  I3.50 

Carbofiate  of  lime        •        (P  5)  -  6.75 

Water  not  dissipated  by  the  >         ^'  ^  ^qq 

first  drying,  and  loss^      j*        *  -  •uy 

100.GO 


«  A  pYO](iortlon  of  Cme  is  usually  found  in  hatWa.  It  ia 
the  ffoi\xct  of  the  maj^ine  sliells  vrhtch  ioevitably  become  en* 
tangled  wrib  t&e  s^a'treed*  Und  are  bunit  with  it. 
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The  observations  whidtTjnturaily^aiistiirom 
the  results  of  thia  analysis,  vitt  Jot  jseserad  for 
the  end  of  the  Esiaj;.    .  £  :  1  :        ' 


AN  ANALYSIS  OF.  A  fAJUC^li  OfcKELP 
FROM  THETISLROftLBWlS../.  . 


Analysis  A.  An>iy%ii  a. 

1.  A  parcel  of  this  kelp  having  been  pulveriz-  w«t«r. 
cd  and  siftecj  inutile  sdme  manner  asrtheTene- 

riffe  barflla.had  bcieir  treated/ 200  grains  of  it 
were  dried  tipon  a  very  hot  tond-heat,  in  order  to 
ascertain  the  amount  pf  the  water  which  it  had 
imbibed  since  its  manufacture.  By  this  opera- 
tion, it  lost  in  weight' ^Oi  grains,  or  lOtjw  cent. 

2.  ^ater  was  then  poured  upon  the  same  in  s«its. 
successive  portions,  until  dl  the  sdine  matter  was 
extracted.    Thenuied  liqUbrs  Wei^e  then  placed 

in  a  sand-bath;'  io  evaporate  the  water.  Hie  sa- 
line  mass,  reduced  to  complete  dryness,  weighed 
94  grains. 

3.  The  insoluble  matter  was  then  dried,  and  insoiobie 
finmd  to  weigh  85  grains.    Thus,  the  200  grains  °^^'* 
appear  to  consist  of— 
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Imoiidiieuatter  ....  85.0 
Water  in  a  8(ate  of  mixtara  •*  -  SXkS 
Loss       ......  ,5 


u# 


aoo.o 

S"i5St  *•  ^^  insoluble  matter,  when  burnt  at  a  red 
heat,  was  reduced  to  73  grains ;  so  that  the  com- 
bustible matter,  whidk  liad  been  iSssipated*  a- 
mounted  to  IS'  grains*  The  fesnaiiiing  ashe§ 
were  nearly  white* 


j»mTyri<g,  Anafym  B* 

P-^^jMtt  1.  Another  p^cd.  pf  this  kpip,  amountipg  tq 
100  grains,  was  macerated  ip  (ii?ti|l^  water  for 
is  hours,  and  afterwards  i^ai^ed  with  successive 
portions  of  pqre  wate^^  to  ipsure  th^  solution  of 
all  the  9piub|^  matt^  These  liquors  were  tlien 
mixed,  and  Jn^de  very  hot  in  a.  glass  vessel ;  and 
oxalic  acid  in.  crystals  was  gi^duaUy  a^ed^  until 
the  whole  of  the  uncoinbuied  alkali  was  com- 
pletely saturated*  This  required  raactly  7  grains 
pf  the  add,  w|iiph  ipdicatp?  thp  pf)Bsence  of 
3.48  grains  of  real  ^oda,  imd  i^  equivalent  to 
5.96  grains  of  si|bcarbonate  of  soda,-^preyious 
experiments  fraying  convinped  me^  that  100  parts 
of  crystallized  o;calip  acid  pombine  with  4-9.71 
of  real  soda,  or  with  the  alkaline  part  of  85.21 
pf  the  subcarbpnfite  of  soda^ 
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«.  When  the  Society  sl^ have  eximmed  this  AnaiyAR 
Kelp,  a  piece  of  which  I  purpose  sending  with 
the  several  precipitates,  some  of  the  Members 
inay  perhaps  be  sorprised  to  find,  that  it  should 
contain  not  more  than  Sk  per  cent^  of  I'eal  sqda^ 
they  having  frequently  heasd  iof  ^ood  kelpi  con- 
taining from  5  to  6  per  cspt;  of  that  alkali.  This 
flifiference  is  owing,  as  I  suspect^:  to  an  enx)r  in 
the  cakulotion  of  evdry  old. analysis^  from  the 
drinnnstinoe  mentibned  already  at  Now.^,  Aha*  * 
lysis  D«'  :.Mr  Kinran,  ai3d  otbep  ieminent  chor 
misCsir  HI'  ordar  to  ascertain  the  poWer  of  this 
rebpedive  acida  in  satnsating  soda  and  potashi 
bad  recourse  to  those  ^dkalies  purified  by  s^cqholi 
and  by  subsequent  Ibskm  ;  t^ing  h  for  |pranted 
th&t  these  islkaliea^  were  them  in  a  atate  oi  abso* 
hite  purity ;  tiot  $as|iecting  that  the  one  hcdds  XQf 
and  thft  other  22  per  cent,  of  water^  after  h^viqg 
^en  isubmitted  to  a  red  heat.  ^  .Thus,  when  a 
sample  of  barill4  was  analyzcdi  and,  on  this  prin* 
ciple,;  said  to  contain  35  per  cent.  :of  pure  soda,  it 
in  fifcet  held  only  19^  per  cent. ;  100  of  hydrat 
of  soda  being  equal  only  to  77*50  of  real  8oda« 
I  was  de^rous  of  again  adverting  to  this  source 
pf  error^  ib  order  that  those  persons,  who  may 
hereafter  be  engaged  in  such  aiudysis,  may  not 
lofie  $}ght  of  so  important  a  circumstance }  for 


^  See  Annales  de  Chimie,  torn,  62.  p.  96%  and  Sir  If. 
Dafjr's  *^  Elements  of  Chemical  Philoftopby,  **  Oct.  IQl?^ 
page  S2i  and  SS3 ;  where  these  facts  are  e^j^pbiDe^r 
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Anmiyii^  B,  though  OB  ifiteMe  heat  will  not  separate  the  wa* 
ter  from  soda,  yet  if  100  parts  of  the  hydrat  of 
6oda  be  dissolved  in  diluted  muriatic  acid^  the 
acid  will  expel  the  water,  and  the  77*^  of  real 
soda  will  combine  witb  67-5  of  muriatic  acid ; 
and  if  the  muriate  which  results  from  the  com* 
bination  be  dried  at  a  proper  beat,  no  more  than 
14fS  of  salt  wilj  be  produced. 
0x^  •cid.  s.  Formerly  I  mnployed  diluted  sulphuric  acid 
tage  of  iM^  iti  the  analysis  of  alkaline  ashes ;  but  the  oxalic 
^  ^  acid  in  crystals  has  lately  been  found  4nore  con* 
venient ;  becituaet  in  all  nice  experiments,  where 
great  accoracy  is  requited,  the  saturation  may  be 
obtained  with  mor^  precision.  The  minute  siae 
of  the  crystids  of  oxalic  add,  renders  them  more 
suitable  fbr  tlie  purpose  than  any  other ;  for,  by 
9dding  a  single  needle  crystal  at  a  time,  on  the 
point  of  a  peidcnife,  and  examining  the  fluid  by 
means  of  test  papers,  between  each  addition  of 
the  acid,  there  can  be  but  little  danger  of  super* 
saturation ;  and  experiments  with  it  are  general*' 
ly  mpre  accurate  than  when  a  fluid  add  is  made 
use  of. 
Si*^  4.  The  inioluble  matter  from  the  100  grains 
which  were  lixiviated  in  Experiment  No.  1,  was 
well  washed  upon  the  filter,  and,  when  it  was 
thoroughly  dried,  weighed  4fi  grains.  These 
42  grains  were  then  treated  with  diluted  muri* 
i^tic  f  cid,  ai^d  lost  14  grains  in  tl^e  state  of  gas. 
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Artalg^s  a  a-Jjac 

1.  I  took  .th^  94  grains  of  valine  matter  pr6«'  Nitnttof 
cured  from  SOO  grains  <^  this  kelp,  by  Ksperi-  pi^ 
ment  2»  Analysis  A,  and  dissolved  them  in  distil- 
led waten    The  solutio»"^ms  then  divided  into 
two  equal  portions,  by  weight    To  one  of  these, 
dfluted  nitric  acid  was  siM^,  to  neutralize  the  ' 
uncombined  alkali,  and  decompose  the  carbonat- 
ed isdk'alf,'<bf;  fJie  \M^66b  mentioned  under  Ex- 
pcfimeiit  4^'  Analysis  C>  of  th6  Teiieriffe  barilla. 
MyfiiBAhtA  trdMied  with  itiltitt^  ^'  silv^i  which 
produoed  an  abundaM  precipitate  t^(muHate  6t 
silver.  '  -       . 

%  HHie  mtiriate  of  silvfer^  beiAg  well  wished  Monaik 
ftfidgraduaKy  dried,  was  heated  W'ivdnefe.  In  *^ 
this'  state  :4t  "Sighed  66  grKins^  Now,  as  66 
grains  of  fused  muriate  of  silver  contain  12.55 
grains  of  real  muriatic  aci4  tl)is  denotes  87  grains^ 
within  a  small  friK^tion,  of  dry  muriate  of  soda ; 
but  at  1.3  of  iimriatic  acid  is  required  to  combine 
with  the  potash,  indicated  by  the  next  exped- 
mtfit,  tliere  wiH  be  only  \IJ35  of  muriatic  acid 
left  to  finrm  the  muriate  of  soda  y  and  this  I  finc^ 
from  calculation,  to  give  24.3&  (tf  that  salt 

S.  The  other  half  of  the .  saline  solution  was  MunVe  of 
treated  with  muriate  of  platina,  which  produced  ^*^ 
the  usual  precipitate  that  occurs  whenever  that 
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^naiyA  c.  reagent  is  added  to  a  solution  containiqg  potash, 

or  any  of  its  salts.   ^Ima  this  precipitate  was 

dried,  it  weighed  5  grains,  which  (according  to 

;  ; .     my  Table,  already  tdferi^  to  in  Expen  D  5,  on 

the  TenerifTe  barilla)  indicate  2.10  grains  of  real 

^  potash^  ;er  9*Sgt$m\s){  mufiat^  of  p<tlf|^«  in  e? 

;,      very  lOQ  grains  of  ilie  kelp,  .  -. 


^g^  |.  TheiSfcl^from.  another  100  gr«mi  .-of  tliw 
I^^lp  tltving  boV^  difiscftyed,  the  ii^ii^iw  win  eon* 
0eal;i:9te<t.  by  civapoirat^n,  aad  tbeq  dtvided  into 
tvo.eqiwd  pprtwwt  Om  .^f  th^  wa$  treued 
withisulphate  of  )eaj,  to  separate  the  sulpl|»rt  in 
.  caseaay ^^ed^ aii^^  wherr it  hf^t^be^n fll|inited» 
was  sup^rsaiurmt^  witfi  4ilute4.wl|ihuric  aeid. 
This  9perfition  (ifQve^  o^  ^  grw^s  <>f  OMrbomq 
»cid^  r  ^     . 

^^^  2.  The  o**r  half  tof  the  tolMiofi  was  nowM- 
ized  by  ^km  aeW,  Jftpd  then  trailed  ^s^th  aktute 
of  baryies,  for  the  purpose  of  a«eftrtainiiig  the 
quantity  of  wlphuric  ftalto  <pntaiilad  in  Als  kbkp^ 
The  precipitate  of  sulphate  of  baecytee^  ift  a^atete 
f]!f  Complete  dryne^^  weighed  Hi  graisa;  oonaet 
quently,  Imd  the  irhole  of  the  saline  stekftion  ob« 
tained  from  the  100  grains  of  kelp  been  acted  up- 
on, we  should  have  had  32^  grains.  Now^  as 
$2.5  grains  of  the  sulphate  of  barytes  contain 
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7.65 grains  of  ^  8i4f(hur}c  .acid,  thif  .qu^tlty  jioiiy^ii 
of  that,  acid  must  have  ]^n  cotpbin^ .  with  H\§ 
^Ittble  part  of  the  kelp,  and  would  £onti.lS£  of 
dry  6ulpha|;e  of  8oda» 

St  The  iijsoluWe  residuum  fropiitbefl^^Mlin^  Carixmicii-: 
<^  the  hi»t  }pO  gr8«  <^  }fel(l#  wh^q.  tboi'PUghly  oombiiic^ 
dry*  weigh^d  41  i  gw.    Wh^  treated  i^fitdi  di^ut*  ^"^^ 
ed  suipharic  add,  M^  iiesidAmn  lo»t;14^.g]rs.  of 
carboQic  acid* . 

Having  thus  far  proc^d,ed«  it  iqayj^at  be  a?  ^^^T^ 
jniss  tp  iiotice,  that  the  preeediag  experiment  M^ 
show,  that  ipo  part§  q£  tlim  kelp  .co^t4in  of 

Real  fioda,  perfectly  dry    ^     3«48  . 

Caf  bonic  acid,  combined  with 

it        -        r        -        r         2^3 
Neiitral  salts,  consistipg  pf  ^ 

fnuriates  of  6oda.  and  pQt- 
ash,  and  sulphate  of  soda    4*1. QQ 

^ r4^. 


1.  It  is  nov.necesss^  to  examine  the  nature 
of  the  earthy  residua.  For  this  purpose,  85  grs, 
(produced  from  200  grs.  of  this  kelp)  were  put 
into  aij  earthen  crucible,  and  submitted  to  a  red 
heat    When  tjie  matter  was  reweighed,  it  W4^ 
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AwdywE.  £3und  t6  have  lost  v^ry  nearly  1*  gnu  Hence  I 
conclude,  that  this  kelp  contains  6  per  cent,  of 
charcoal. 

Cttbemte        2.  The  remaininff  matter  was  then  treated  vath 

OTinigiMiH- 

(Hluted  muriatic  acid,  and  afterwards  with  caus- 
tic ammonia,  exactly  in  the  same  manner  as  was 
pursued  with  the  barilla.  Subcarbonate  of  soda 
was  then  added  to  the  solution^  and  a  hydrat  of 
magnesia  was  precipitated  as  before.  When  this 
had  been  slowly  dried,  it  was  put  into  a  silver 
crucible,  to  separate  the  water  which  was  chemi- 
cally combined  with  it  to  produce  a  hydrat  $  but 
care  was  taken  not  to  give  it  heat  enougli  to  ex- 
pel the  carbonic  acid.  When  this  operation  was 
finished,  the  carbonate  of  magnesia,  a  little  ting- 
ed by  iron,  weighed  35  grains,  giving  a  propor- 
tion of  17*^  per  cent,  of  that  earth  originally  in 
the  kelp. 

cmhooauct  s.  The  ammouiacal  solution  was  then  treated 
with  liquid  carbonate  of  ammonia,  and  this  pre- 
cipitated the  carbonate  of  lime,  as  in  £xp.  5. 
Analys.  F.  qfthe  Barilla ;  and  proved,  when  pro- 
perly dry,  to  be  28  grains. 

«"2J»^  4.  The  remaining  earths,  consisting  of  silica 
and  alumina^  weighed  8  grs. 

3.  The  whole  of  the  products  from  100  parts 
^  of  this  kelp  may  therefore  be  stated  tiius«— 
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AndyiitB. 

Safine  Substances^  consisting  of 

Sabcarbonate  of  soda  (B  1) 

Muriate  of  soda        -  (C  ^) 

Muriate  of  potash    -  (C  3) 

Sulphate  of  soda    -     -  (DS> 


Insoluble  Matter,  consistiAg  of 

Charcoal         •         -  (E 1)  - 

Carbonate  of  magnesia  (E  2)  - 

Carbonate  of  Hune      .  <E8)  - 

SOica  and  alumina      •  (E  4)  « 

Water       -       •       -  (Al)  -    - 
Loss 


1 

6.96 

• 

94.36 

3.30 

13.60 

47.22 

6,0 

17^ 

14.00 

4.00 

41.50 

-    - 

10.«5 

- 

1.03 

100.00 


When  I  had  finished  the  analysis  of  the  kelp 
firom  the  Isle  of  Lewis,  it  occurred  to  me,  that 
it  might  be  acceptable  to  the  Society  to  obtain 
some  information  respecting  the  component  parts 
of  some  other  kelps.  Accordingly,  I  procured 
a  box  of  good  kdp,  which  had  been  prepared  in 
the  Island  of  Skye,  and  another  box  of  Irish 
kelp }  and  though  I  shall  not  have  time  sufficient 
for  making  a  con^ete  analysis  of  each  before  the 
10th  of  November,  the  day  appointed  by  the.  So* 
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Akuiht^B.  ciety  for  the  Reception  of  papers  ori  {his  subject, 
I  trust  i  shalilbe  i(>le  to  idiow  the  proportions  of 
idkali  and  of  neutral  salts  in  each,  and  some  other 
6f  their  tJomponent  parts,  solHcient  to  enable  me 
to  reason  npon-theli'  relative  value; 


ANALYSIS  OF  SOME  KEtP  FROM  f  HE 
ISIBOFSKYE.      ' 

1.  Wftghed  400  grairis  of  thii*  kelp>  dried  it  asT 
In  the  fbrmer  experiments,  and  fdund  it  lose  46 
grains.  Consequently,  in  its  uiusl  mierchantable 
fitate/  it  holds  1 1.5  of  water. 

2;  I  treated  this  parcel  with  distilled  watfer  as 
before,  tod  divided  the  sdutidn  inta  four  equal 
portions. 

Si  One  of  these  portions  was  treated  with, 
fcryirtallized  oxalic  acid,  and  required  10  grains 
for  its  saturation.  Agreeably  to  my  fbrmer  ex- 
perimenis^  the  10  grains  of  otolic  Mid  ore  equi- 
valent to  4.97  of  pure  dry  soda,  <Mr  to  8^5S  of  sub- 
carbonate  of  soda. 

4.  Saturated  another  portion  with  nitric  aeid« 
and  then  precipitated  the  sulphuric  acid  with 
muriate  of  barytes.  'Riere  was  a  trifling  preci- 
pitate of  sulphur,  which  Was  separated  before  the 
addition  of  the  muriate  of  bferytes.  The  preci- 
pitated  barytic  salt  weighed  37  i  grains, 

5.  Saturated  a  third  portion  with  diluted  sul- 
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phurie  acid,  fbr  the  purpose  of  driving  off  its  car* 
bonic  acid,    tn  this  wi^  tt4o8t  $  grains< 

6i  The  dried  residuum  \veighed  134  grains  i 
making  $9ilQjtf  .iawlvbte)  qontter  in/eveiy  100 
grains  of  the  kelp. 

7;  TbeabiiTc.mgiBi]isoCtfa#in80ltibl6i&at. 
tor  Witt*  then  hcsl;ied  in  a  cnlcQ)Ie  as  befionre,  and* 
bang  weighed,  produced  only  l07.grains»  This 
gives  a  i»opoiiion  of  &»J6  pdr  iecnhim  of  cbar- 
voaL 

8.  .400  graim  of  thi*  k«lp  -«rere  dhwated  of 
the  salts  by  solution  in  the  usual  iM^>l  ind.  the 
•olvtua'-b^ng  biiflt4  CovdryBeaB,  gave  dl7  groins 
ofdi^ailK 

9.  Tbe  gtilttfti  ztn^of  this  ezaannation      ^**'*^ 
laay  W  MMed  tlius 

a«ha^  einsirtiiigaf 
SuhcirbqiMte  of  sock   (&)      ^^ 
Sulphate  of  soda     .     (4.)    23^7^ 
Muurtes  of  aoda  and  potash  Sd.01 

■    The  insoluble  matto: )  Tist 

Chareoid       ^       .  -     (7.)      6^75 
Earths  .       .       ^       .        26.75 


5ii25 


-MM 

*»—     83.50 

Wattf       *  .     -       * 

(10 

11.50 

Loss,  in  dio  analysis  • 

>  •            ^ 

7i 

IOOjOO 
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ANALYSIS  OF  IRISH  XBLP.  . 

1.    A  fidr  satnjrte  from  a  parcel  iif  loelp  iii^ 
in  the  county  of  Galwa/^  was  paherisedttui  sifi^ 
ed  in  the  usual  wa}r. 

^  I  weighed  1000  grainst  and  drove  off  the 
water  by  means  of  hot  sand»  as  in  the  prevknsa 
experiments.  The  wiiole  quantity  lost  19S^  grains^ 
or  liL5  per  cent 

8.  I  treated  these  1000  grains  wstii  water,  to 
dissolve  out  the  salts.  When  these  wttw  pracu^ 
ed  and  dried,  they;  weighed  ^M3*ggaint  i  Which 
indicate  the  proportion  of  50.S  pbrLoMti  ^i  solix^ 
ble  matter  in  this  species  of 'Ifidi  kelp. 

4.  The  insoluble  siibstandet  when  dried^ 
weighed  SyS  grains,  jpving  apraportaosi  of  97 Jt 
per  cent  of  charcoal  and  earths. 

5.  I  repeated  the  jdbove  experiments  on  500 
grains  of  this  kelp.  Tliese  lost  60  grains  of  moist- 
ure in  drying.  The  salts  found  in  this  quantiQr 
were  254  grains.  The  dried  residuum  weighed 
186  grains. 

6.  I  Uien  dissolved  one-fifUi  of  these  salts  in 
pure  water.  I  saturated  the  uncombined  alkali 
with  nitric  acid,  and  then  added  some  nitrate  of 
barytes,  for  the  purpose  <^  ascertaining  the  a- 
mount  of  the  sulphuric  salts. 

7*    51  grains,  another  fifth  of  these  salts,  were 
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fiiss(^ed.in  pure  water ;  the  solution  was  made 
hot,  and  then  treated  with  crystals  of  <Mcalic  add 
until  Ihe  exact  point  of  saturation  was  obtained. 
It  requited  8  grains  of  the  acid;  wluch  indicate 
Ae  presence  of  3.97  of  real  soda,  or  6.81  per 
cent  of  subcarbonate  of  soda. 

8.  Having  washed  the  silphate  of  barytes^ 
.obtaiBed  in  Experiment  6,  and  made  it  quite  dry, 
it  was  found  to  weigh  l6  grains  ^  indicating  the 
pres^ice  of  9*7  p^r  cent,  of  sulphate  of  soda. 

9.  The  37^  grains  of  insoluUe  matter  procMV- 
ed  in  Experiment  4.  were  put  into  an  earth/9i^ 
crucible,  and  continued  a  considerable  time  in  j^y 
led  heat.    By  this  operation^  the  972  grains  were 
reduced  to  S£0  grains,  which  give9  a  propoktion 
of  about  5  per  cent,  of  onnbustible  matter* 

lOL  It  appears  by  Experiment  7,  that  this  kdp 
contains  6.81  per  cent,  of  subcarbonate  of  soda  ; 
and,  by  E:q>eriment  6,  970  per  cent  of  sulphate 
of  soda ;  and  as  the  whole  of  the  salts,  accord- 
ing to  Experiment  3,  were  50*30  per  cent.,  the 
remaindei^  ^consisting  of  muriate  of  potash,  and 
muriate  of  soda,  must  be  33.79  per  cent 

11.  The  general  results  of  thia  examination,      ^•^•^ 
may  therefore  be  stated  thus. 
Salts  consisting  of 

Subcarbonate  of  Soda  (7)    -    6.81 
Sulphate  (^  Soda    -    (8)    «    970 
Muriate  of  Soda  and 
Potash     .      .       (10)  .  33.79 

Carry  over  ■     ■    SOJiO 


vol.  v.. 
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Brought  over    •    50-3Q 
The  insoluble  Matter  omtams 

Charcoal       -       -     (9)     -     5.00 
Earths       ^        .       (9)    •    32.00 


37.00 

Water        -        •        .        .        -        12.50 
Lo68  mth#  aaalyais       -        ^       ♦     .  .20 


RaUtlTe  100.00 

With  regard  to  the  rdative  value  of  these  dif* 
lerent  kelps,  when  compared  with  barilla^  the 
most  convenient  method  of  estimating  this  will 
be»  to  convert  th4  difl^ent  quantities  into  pounds 
avoirdupois^  and  then  to  show  how  many  hun- 
dred weights,  qtmrters  of  the  hundred  weighty 
and  pounds^  there  are  of  each  merchantable  av* 
ticlein  on^'ton  weight  of  the  reqiectire  ifielps^ 
or  barilla,  and  calculate  accordingly. 

Such  barilla  as  that  upon  which  I  have  been 
operating,  is  now  worth  jf.dO  per  ton  in  the 
London  and'  Bristol  markets  ^  but,  in  London, . 

-taking  50^  or  100  tons  tqgedier  in  one  lot»  it 
may  be  bought  for  d.iS  per  ton.  Upon  this 
latter  price,  therefore,  it  will  be  propei'  to.cal* 
dilate  the  relative  value  of  the  di^ent  khida  of 
kelp. 

The  price  of  the  kelp  fr<»n  the  Island  of  Lew- 
is, would  be  now  about  ^  or  £A0  per  ten,  deli« 
vered  at  the  principal  English  ports,  where  kelp 
is  usually  imported.    The  kelp  from  the  Isle  of 

.  Skye,  is  ci  tiie  last  year's  manufacture.  I  pro- 
cured it  from  a  friend  of  mine  at  Newcastle, 
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Who  says,  in  a  letter  ^diich  I  received  from  him, 
*It  cost  rf.ll  per  ton,  deKvered  at  Newcastle; 
^but  was  burnt  for  me  espresslyi  at  an  eittra 

*  price  of  20s.  per  ton,  on  condition  of  being 
^  purely  and  well  burnt  ^  and  I  consider,  *  (addd 
he)  *  the  bargain  to  have  been  hbnotiritbly  kept^ 
^  and  the  article  to  be  of  singular  purity,  in  re^ 

*  spect  of  foreign  adulterations.  *  The  analysis 
which  I  have  made,  justifies  every  thing  which 
my  friend  has  said ;  and  I  copy  so  much  of  his 
letter,  for  the  purpose  of  showing  what  may  be 
done  for  the  improvement  of  this  manufacture^ 
by  care  and  attention^ 

I  have  not  been  informed  of  the  price  of  the  irfrfiKeipi 
sample  of  Irish  kelp ;  but  I  know  that  this  spe-  **^*^ 
cies  of  kelp  is  usually  soldi  delivered  at  any  of 
tBe  ports,  at  £.5,  and  from  that  to  £J7  per  ton, 
according  to  quality.  I  do  not  think  that  the 
Irish  burners  pay  any  rent  to  the  proprietors  of 
the  shores,  the  kelp  not  selling  at  a  price  more 
than  adequate  to  remunerate  them  for  the  ex« 
penses  of  manufacture ;  for,  if  they  do,  it  is 
very  trivial  indeed ;  as^4  am  credibly  informed, 
that  many  of  the  makers  pay  none.  In  conse- 
quence of  this,  I  Understand  that  the  kelp  is  not 
bought  of  the  proprietors  o£  the  shores,  but  of 
the  farmers  who  manufacture  it,  by  merchants 
in  their  respective  neighbourhoods,  who  have 
the  care  of  sending  it  to  market.  Thfeypay  for 
it,  as  1  understand,  from  50s.  to  80s.  per  ton  of 
22  cwt.,  according  to  its  quality. 
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^22,**  Ii^  order  to  make  an  accurate  estimation  of  the 
the  comparative  value  of  the  different  productions,  ba- 
ud.  'rilla#may  be  made  the  standard;  and,  therefore,  in 
estimating  its  vdue,  I  have  taJ^n  the  neutral  salts  at 
the  prices  which  I  know  th^m  to  be  severally  worth 
in  the  market ;  and  hav«  put  the  soda  at  such  a  value 
that,,  when  added  to  the  prices  of  the  neutral  salts, 
will  bring  the  whole  collective  produce  of  the  barilla 
as  near  as  possible  to  that  of  its  original  cost.  In  va* 
luing,  I  shall  therefore  begin  with  tbe  barilla. 

The  only  merchantable  articles  which  this  barilla 

contains,  are,  the  Subcarbonate  of  Soda,  the  Sulphate 

of  Soda,  the  Muriate  of  Soda,  and  the  Muriate  ot' 

Potash.    In  reducing  the  respective  weights  of  these 

~  to  a  mercantile  form,  we  must  proceed  thus. 

lb.  lb.         lb.  OS.      lb.  cwUqr.  lb. 

Subc«rb.Soda,  28.56  =  28jf  inl00=d2  Oinl\2zz5  2  24>  inltoa. 
Sulphnte  Soda,    2.7   =   2^mlO0=:  3  1inll2=:0  2    Tfin^o. 
MuriAeSoda,    7.5   =s   7^   inlOOs  8  6mll2=:l  2    0   ia  do. 
Murine  Potadi,  ao  s:   9    inlOOsiO  210112=1  S    ^in^ld. 


Value  qf  each  of  (lie  Abaoe. 

€#t  fn.  lb,  L.     t.        d. 

Subcarb.  Soda,  -  -  5  ?  «4  -  at  90s.  *    25  14^     O 

Sulphate  Soda,  •  O  2  ,  8  .  at  20s.  -      0  116 

Muriate  Soda   -  .  1  2    0  -  at  10s.  -      0  15     O 

Munate  Potask  -  1  3    6  -  at  14s.  .15     3 


9    2  10  je.28    S     9 
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A  Valuation  qf  Ae  Articles  contained  in  the  Kelp  from 
the  Isle  qf  Lewis. 

Itk       ^Ib.  cwtqr.  IK 

&cirb.Soda,d^,  5.96=  6    io]00  =  6.12inll«3l  0  SSbltoit. 
SolphateofSoda,  18.60  =  IS 9in  100=   .15inllS=8  2  fiOiado^ 
Moriate  of  Soda,  24.36=241  inlOOs  27.8  inll2  =  4  3  18uido. 
Har.of  PoUKh,    3.20=  3|mlOO  =  d.lOmli2  =  0  2  16uido. 


Tflft^  tfeach  Article^  at  the  Prices  put  wpon  the  saant^ 
Articles  in  the  Barilla. 

CWt.      tp.       Hit  X»>          9t  Qm 

Subcarb.  Soda,  dry,     1    0  23  -  at  90$.  -  5    8  5 

Sulphate  Soda,    do.     S    2  SO  -  at  20s.  .  d  IS  8 

Muriate  of  Soda,    -    4    8  18  -  at  10s.  -  2    9  1 

Muriate  Potash, .    .    0    2  16  .  at  148.  .  0    9  0 


9    1  91  jf.ll    0    2 


A  Valuation  qf  the  ArUcks  contain^  in  the  Kelpjrom 
the  Ide  qf  Shfe. 

ftb  Oft  ■   Rh  CWt,  tf.  Va, 

>ilicai)i.Soda,    8^2=9^     inlOOs  9^  inllSsl  8  SSinltoo. 
Hl>«teSoda,Si.7Ss22.11inI00s:S5.«  mllSs4  8    6indlo. 

'{jjj^*!  28j01=:«».O  inl00=26.14iiill«=4  «  ISiindo. 
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Value  ^  emA  Article 

cwt.    qr.    lb. 

Subcarb.  Soda,  dry,  1  2  S2  -  at  908. 
Sulphate  Soda,  .  -  4  3  6  •  atSOs, 
Mur.  do.  aqd  Potash,  -4    2  13^   at  1^8. 


I..    «. 

d. 

7  12 

8 

4  11 

Q 

2  15 

6 

10    8  18i  jei4  19    3 


jtf  FatunUkm  ^  ike  Articles  cmtaiiied  m  Ike  Kelp  from 
Jbf  County  (f  Galway. 

-    -      lb.  OS.      lb.  cfri,  qr.  lb. 

$ubc^rb.Soda,    6.81=;^  12m]00=  7.9  inllS^l  1  ll^inltoa. 
Sulphate  Sock   9.70=9't7  inl00=:10.Hmll2=:l  3  21^indo. 


ydue  of  each  Article. 

cwt*    qr*    lb* 

Subcarb.  Soda,  •  1  1  11  i  -  at  90s. 
Sulphate  of  Soda,  ;  3  21^  •  at  20s. 
Mur.|\>tashandSoda,6,  3    3    .  at  12s. 


10    0    7|  £19, 

.  Having  thea  made  ^  yvy  cii  cumirtaptial  aad 
ful  Yaluatiqa  eS  the  several  ^rticlefi^  u^Ajl  in  maoi 
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iactures»  that  itrere  ibund  in  the  four  piut^s  of  al* 
kaline  a$hes  which  I  have  beep  analyzing,  it  now. 
bffaoves  me  to  say  a  word  or  tWo  upon  th^  prin- 
ciple on  which  these  valuations  are  founded* 

Sujbcarbonateof  8oda»  in  a  perfectly  pure  state,  2^^^** 
has,  I  believe^  never  yet  been  sold  as  an  article  of 
tcade;  consequently,  it  has  no  price  in  the  mar- 
ket   I  bad,  therefore,  no  method  of  setting  a 
value  upon  it,  but  by  calculating  what  some  fixed 
porticm  .of  this  pure  alkaline  salt,  as  it  exists  in 
the  articles  of  commerce,  doe?  actually  cost  the 
consumer.    Accordingly,  I  have  &ced  upon  ba- 
rilla as  the  standard,  and  have  already  explained 
(in  page  100)  how  I  made  the  calculation. 
.  As  to  the  neutral  salts,  the  valuation  which  has  Neutna 
been  put  upon  thein  has  been  made  with  a  view     '^ 
only  to  those  persons  who  separate  the  soluble 
loatters  from  kelp  and  barilla,  before  they,  con- 
sume them }  such  as  bleachers,  soapmakers,  and 
some  manufacturers  of  glass,  who  may  all  avail 
themselves  of  ^he  several  aimounts  set  against 
those  respective  articles. 

With  regard  to  the  manufact)«rera  of  soap,  most  Soapmaken. 
of  the  large  makers  have  now  reverberatory  fur-r 
naces  upon  their  premise^  where  they  work  over 
their  waste  lyes  a  second,  and  often  a  third  time, 
for  the  production  of  aJk^i;  and  these  people 
well  know  the  value  of  the  neutral  salts  ^  I  mean 
those  among  them  who  are  in  any  degree  become 
scientific. 

Tims  the  sulphate  of  soda,  which  I  hav^  valued  sulphate  of 

Soda. 
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at  20s«  per  cent,  wbeti  properly  heated  in  a  rever- 
beratory  furnace,  with  carbonaceous  matter,  wiU 
become  converted  into  a  sulphuret  of  soda ;  an 
article  very  suitable  for  making  Uiat  kind  of  soap 
Aviiich  is  consumed  by  the  poor,  and  is  coloured 
with  re^n  and  palm  oiL  And  if  the  ^lanufactur « 
er  be  not  a  ms&er  of  yellow  soap,  he  has  only  to 
separate  the  sulphur  by  some  cheap  and  easy  me- 
tiiod,  wliich  any  good  chemiat  could  point  out, 
and  then  the  resulting  alkali  would  be  as  fit  for 
the  best  wldte  soap,  as  any  which  they  can  pro* 
cure  from  barilla.  In  this  case,  every  hundred 
weight  of  uncrystallized,  periS»otly  dry  sulphate 
of  soda,  and  which  I  have  valued  at  ^Os.,  would 
produce,  when  completely  decomposed,  0  cwt. 
Sqr.  1  lb.  of  subcarbonate  of  soda,  which,  at  90s. 
would  be  Worth  3L  Ss.  3d. ;  but  from  this  he 
would  have  to  deduct  the  expense  of  charcoal, 
fire,  and  labo)ir. 

dfuriate  of  Hie  murlate  of  soda  (common  salt)  will  not 
be  thought  to  be  overrated  at  10s.  per  cwt,  as  it 
is  an  article  which  the  soapmaker  cannot  di^nse 
with  in  his  manufMture;  and  this  is  equally  good 
with  the  best  common  salt,  which  canhotbe  pur« 
chased  for  l«ss  than  Sds.  or  d4s.  per  cwt. 

Muriate  of  The  muriatc  of  potash  I  have  valued  at  14s. 
per  cwt.,  as  I  find  upon  inquiry,  that  Uie  soap* 
maker  has  no  difficulty  in  procuring  that  price, 
and  even  n^ore  for  it,  in  any  quantities,  for  a 
purpose  to  be  explained  hereafter.  For^  as  it 
appears  from  ti\e  printed  proposals  of  thp  High- 


^pda. 


Potaslu 


Digitized  by 


Google 


OF  KEl.^  AVD  BARILLiT.  105 

knd  Society,  Aatthey  expect  not  only  an  ana^ 
lysis  of  kelp  and  barilla,  but  also  "  an  Essay, 
stating  the  component  parte,  and  showing  to 
what  uses  these  component  parts  may  be  ap« 
plied,  '*  I  shall  endeavour  to  cmnply  with  their 
requisition,  and  would  not  wilHngly  have  inters 
mixed  what  I  had  to  say  on  the  uses  of  the  seve- 
ral articles,  with  any  other  matter,  if  I  could 
have  avoided  it.  Conceiving  that  any  observa- 
tions which  may  be  calculated  to  throw  light 
apon  the  relative  value  of  these  productions,  or 
which  may  tend  to  the  improvement  of  their  ma* 
nufacture,  will  be  acceptable  to  the  Society,  I 
hope  I  may  be  excused  should  I  go  more  into  de- 
tail than  was  expected ;  and  it  is  with  these  views 
the  following  remarks  are  offered* 

As  there  is  one  manufacture  in  which  the  kelp 
is  employed  in  its  native  state,  without  amy  pre^ 
vious  lixiviation,  I  shall  at  fost  confine  my  ob- 
servations to  that  important  and  staple  business; 
I  mean  the  manufacture  of  glass.  '      ^ 

By  frequent  intercourse  with  some  very  intelli-  JJj^^ 
gent  glassmakers,  connected  with  my  own  obser-  g^**- 
vations,  1  have  been  enabled  to  collect  the  fcd- 
lowing  facts,  aH  tending,  as  I  trust,  to  further 
the  patriotic  objects  of  the  Highland  Society. 

Formerly  barilla  was  employed  for  all  kinds  of  u«  ©^  Bat- 
glass;  but  of  late  years,  the  use  of  these  foreign  ^i^iniAL. 
ashes  in  glass-making,  has  been  almost  entirely 
discontinued ;  potash  being  now  chiefly  employ- 
ed for  flint-glass,— the  soda  which  is  procured 
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from  muriate  of  soda^  (common  Alt)»  ibr  plate- 
gla88t--*«ftnd  kelp  for  crown,  or  be9t  window^ 
glas9 ;  it  having  been  generany  determined  that 
in  this  last  branch  ci  the  busineai^  barilla  is  in 
no  reapect  superior  to  kelp,  except  in  the  cir« 
cmnstance  of  its  containing  more  alkali;  and 
this  is  more  than  counterbalanced  by  its  high 
price.  . 
Rcmtf^  Notwithstanding  the  preference  which  is  thua 
iityotKei|i.  given  to  kelp  at  the  crown  bous^  some  kinds 
of  kelp  disappoint  the  expectation  of  the  manu-^ 
facturer,  and  wiU  not  make  clear  glass.  This  ia 
probably  owing  to  iron,  as  L  understand  that  the 
kelpwhich  is  made  on  some  shores,  always  ccmtains 
a  considerable  portion  of  this  metal  in  the  state 
of  oxide.  This,  I  believe,  is  always  the  case  where 
the  shore  is  in  a  great  measure  composed  of  sand 
which  has  been  abraded  from  the  soft-red  sand^ 
stOne^  In  such  situations,  great  care  shooild  be 
taken  that  no  sand  gets  into  the  oven  with  the 
weed.. 
g^*»  /  I  am  not  apprehen^ve  that  the  addition  of 
sand  to  the  kelp  is  ii^urious  m  acbstracting  a  part 
of  the  alkali  because  I  conceive  that  the  ten^pe* 
rature  at  which  kelp  i^  made».  is  not  often  high 
enough  to  enable  the  sand  to.  form  glass  by  its 
union  with  the  alkali.  In  this,  opinion  I  aqa  con^ 
firmed  by  the  8tatem.ei^  of  a  very  respectable 
glass  manufacturer,  wha  informs  me  that  the 
Orkney  kelp  is  generally  more  adulterated  with 
sand  dian  that  which  is  q^ade  in  the  Westera 
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Isles,  containiBg  sometimes  90  per  cent,  of  vnd^ 
and  yet  that  this  makes  much  better  glass  thm 
most  other  species  of  Icelp. 

Kelp  generally  contains  a  large  portion  of  com?  ^JJ?^ 
mon  salt,  particularly  the  Iri^i  kelp ;  but  this  it  kS^ 
not  injuriou$  to^tbe  manufacture  of  window  gloss, 
for  it  is  thought  to  be  rather  of  service  in  the 
operation  of  forming  the  frit;  and  when  it  comes 
into  the  glasshouse  pots,  or  crucibles,  it  is  either  " 
driven  entirely  off  by  the  intense  heat,  or  riser 
to  the  surface,  and  forms  a  part  of  the  sandiver. 
This  is  effected  by  the  incr^uied  density  of  the 
melted  metal;  for^  as  the  glass  gets; perfect,  it 
always  becomes  of  greater  specific^ gravity  j  theror 
fore,  as  the  particles  of  the  glass  come  closer  to- 
gether, the  common  salt  which  has  not  been  dis- 
sipated, is  squeezed  out  a^  it  were,,  and  then 
forced  up  to  th?  surfei?e. 

There  is  only  one  inconvenience  that  I  kno^  ^al^f'^ 
of,  which  accrues  to  thf^  glass-maker  from  the 
superabundance  of  salt  jn  kelp,  and  that  js  by  in. 
creasing:  the  quantity  of  sandiver  j  for  whenever 
the  coat  of  sandiver  lies  thick  upon  the  surface 
of  the  glass  in  the  crucible,  it  protects  the  glass 
firom  the  action  of  the  heat,  and  thereby  the 
process  is  often  very  much  lengthened,  which  en* 
hances  the  expense  of  the  manufacture.  In  na 
other  way  is  the  excess  of  salt  ix\  kelp  prejudicial^ 
because  the  glass-maker  can  always  sell  the  sMidi 
iver  which  it  produces  for  8  or  10/.  per  ton,  a 
price  nearly  ^qual  to  that  whicli  these  manu-t 
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factorers  generally  pay  for  the  kelp  in  the  first  in- 
stance. 

Another  substance  whfch  generally  occurs  in 
kelp,  is  lime.  On  the  effect  of  this  earth  in  glass, 
there  are  various  opinions ;  some  manufacturers 
considering  it  to  be  beneficial,  and  others  inju- 
rioufk  Loysel  has  a  Chapter,  *  expressly  on  the 
effects  of  lime  in  the  composition  of  ^ass,  which 
I  beg  leave  to  recommend  to  the  perutal  of  those 
Members  of  the  Society,  who  take  a  peculiar  in* 
terest  in  the  improvement  of  the  manufacture  of 
kelp.  TTie  few  facts  which  have  come  within  my 
own  knowledge!  I  shall  take  the  liberty  of  men- 
tioning. 

Crown  and  Plate-glass  generally  contain  from 
one  fifteenth  to  one  twenty-fiflh  of  their  weight 
of  lime ;  but  notwithstanding  thid,  most  glas^ 
makers  select  that  sort  of  kelp  which  contains  lit* 
tie  or  no  lime,  preferring  the  adding  that  earth 
themselves, to  the  materials  as  they  see  occa- 
tion,t  because  a  small  portion  more  than  is  re- 


•  £8sai  sor  L'Art  de  la  Venrerie.  Par  Le  C.  LojrseL  Pa* 
ris,  An.  viii. 

f  A  amall  portion  of  lime  is  sometimes  added  to  the  mate* 
rials  for  flint-glass,  for  the  purpose  of  rendering  the  glass  less 
liable  to  break  by  a  sudden  change  of  temperature.  In  win* 
dow  and  plate-gkss,  it  has  the  efieet  of  making  the  glass 
toughs.  Slid  hence  easier  to  cut  with  the  diamond. 
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qotsite  very  much  injures  the  quality  of  die 
glass. 

The  kelp  made  in  the  Islands  of  Uist  ofteii^ 
contains  so  much  lime,  that  the  glass  made  with 
it  has  an  appearance  in  some  parts  of  the  sheet 
very  similar  to  porcelain,  though  this  in  some 
measure  depends  upon  the  manner  of  cooling* 
The  glass-maker,  moreover,  sustains  a  loss  by 
using  kelp  which  contains  much  lime,  from  the  cir- 
cumstance of  the  great  affinity  which  lime,  when 
mixed  with  silex,'  has  for  alumine;  because  it  has 
been  found,  that  such  ke^  corrodes  the  pots  or 
crucibles  much  faster  than  any  other.  That  this 
is  a  fact,  I  have  no  doubt ;  because  it  is  weli 
known,  th^t  in  the  Black-bottle  houses,  where 
the  alkaline  material  is  soapers-waste  ashes,  con- 
sisting of  a  mixture  of  refuse  kelp  an^i  lime,  the 
crucibles  do  not  endure  half  the  time  which  they 
do  in  other  ^ass-houses.  Hence  it  appears  to 
me,  that  the  proprietors  of  kelp-shores  would  do 
well  to  instinct  the  work-people  to  be  careful  at 
all  times  not  to  admit  sea-^ells  or  limestone  into 
the  kilns  in  which  the  ware  *  is  burnt. 

Another  manufactory,  one  to  which  I  have  aU  ^^"^^^ 
ready  referred,  and  in  which  large  quantities  of 
kelp  are  used,  i^  that  of  soap.    Here  the  kelp. 


'   *  This  B  the  name  which  the  Highlander  gire  to  the 
weed  which  is  burnt  for  the  production  of  kelp. 
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previously  mixed  with  quicklime,  for  the  puipose 
of  abstracting  the  carbonic  acid,  is  lixiviated  with 
water^  to  dissolve  thd  alkaline  and  other  salts  con- 
tained in  it ;  and  it  is  the!  Jixivlum  only  which  is 
employed  to  make;  sosLp.    * 

In  speaking  of  this  business^  I  amde^iirous  of 
remarking,  that  there  are  many  parcels  of  l^elp^ 
l^hich  would  be  quite  unfit  fox  glass-making,  that 
would  be  very  suitable  for^  and  might.be  employ** 
ed  to  great  advantage  iti^  the  manufacture!  of  soap# 
Here,  I  more  particularly  refer  tO'  those  kelps 
which  contain  a  large  portion  of  mur^te  of  soda# 
and  yet  are  hot  much  deficient  in  the  quantity  of 
alkali.  A  little  explanation  will  render  this  very 
evident.  Soap  cannot  be  Aiade  with  pure  alkali 
alone,  however  strong  it  be;  it  must  haVe  an  ad-^ 
dition  of  cc^mmon  salt  to  keep  the  pan  c^n,  as 
the  boilers  term  it ;  for  without  salt,  the  water 
Urould  unite  with  the  oil  and  alkali,  as  it  does  in 
soft  soap ;  and  a  firm  consilient  article  could  not 
be  made.  Again^  whenever  potashes  are  cheap, 
the  manufacturer  can  e^iploy  a  large  portion  of 
potash )  and  then,-  by  the  use  of  lyes,  made  with 
a  kelp  which  contains  a  great  ded  of  salt,  a  dou- 
ble decomposition  takes  place,  and  muriate  qfpot^ 
ash  results,  which  the  soap-maker  can  sell  to  the 
maker  of  alum  to  great  advantage. 

I  shall  not  have  completed  my  original  design^ 
PMtT"^    unless  I  make  some  further  observations  on  the 
uses  of  the  sevei:al  substances  which  may  be  ob« 
tained  from  kelp  and  bari|bu 
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'  Respecting  tUe  tnaii^e  of  pdtashv   which  is  tines  or  the 
fimnd  in  kelp»  and  which  tHe  Inrge  soap-boilers  pj!l^ 
now  collect  for  sale,  it  has  already  been  observed^ 
diat  this  article  is  siold  to  the  makers  of  alum  m 
Yorkshire,  and  is  used  by  them  in  considerable 
qnantftiest  ' 

it  »  a  wdUknpwn  fact,  that  it  is  absolutely 
necessary  to  add  edther  potash  or  ammonia,  in 
liime  form  or  other^  to  the  duminotis  liquor ;  be- 
cause, aulj^aite  of  alumine  alone  will  not  crystal^ 
lize  80  as  to  form- alum*  Until  lately,  an  article 
fiffttiahed  by  liie  makers  of  nitric  acid,  called  SaU 
fiaixum,  and  which  is  a  true  sulphate  of  potash, 
has  been  employed  for  this  purpose ;  but  when 
the  pdce  of  this  residuum  became  enormous^ 
some  of  the  alum-makers  made  trial  of  the  mti« 
liata  of  potash,  which  they  found  not  only  to  an<^ 
swer  equ^ly  well  with  the  milphate  of  that  alkali^ 
but  was  more  valuable  to  them,  inasmuch  as  that 
the  munatic  acid  of  the  muriate  of  potash,  has 
the  pTopetty  of  separating  the  iron  i^m  the 
-ahm^Doua  solution,  and  consequently  of  render- 
ing the  aitun  much  fitter  for  the  dyer,  and  for 
^every  other  manufactory  where  this  earthy  salt 
is  emi^yed,  and  in  which  the  iron  would  often 
prove  injurious.  Hence  it  is,  that  this  circum^ 
stance  bears  upon  the  question  of  the  improve- 
ment of  kdp  ;>  and  means  should^  I  conceive,  be 
adopted,  for  increasing  the  quantity  of  muriate 
of  potash,  and  lessening  the  quantity  of  insolu* 
Ue  matter  in  all  kelp  which  is  designed  for  those 
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manufactures,  where  the  neutral  $aHs  and  the  al- 
kali are  separated  by  a  previous  operation ;  be* 
cause,  however  large  may  be,  the  quantity  crf^ant- 
riate  of  potash  which  may  thus  be  collected.  It 
can  all  be  consumed  \n  the  manufacture  of  alum. 
Another  purpose  to  which  the  muriate  of  pot> 
ash  may  be  applied,  is,  in  the  preparation  of  salt- 
petre.   In  France,  the  muriate  of  potash  has 
been  used  for  this  purpose  to  a  very  considarahle 
extent :  and  if  ever  Uie  situation  of  these  king- 
doms should  be  such  as  to  render  it  expedient  to 
form  nitre-beds  in  every  district,  as  was  the  case 
m  England  a  century  and  a  half  ago,  the  mu- 
.  riate  of  potash  which  can  be  obtained  from  k^ 
might  prove  a  resource  of  great  national  iropoct- 
.ance.    The  presence  of  lime,  or  carbonate  of 
.  lime,  is  necessary  for  the  formation  of  nitre-beds ; 
.  consequently,  large  portions  of  nitrate  of  Ume  are 
always  found  in  connexion  with  native  sal^tie ; 
and  there  is  no  way  of  converting  this  earthy  ni- 
trate into  true  nitre,  but  by  the  addition  of  pot- 
ash, or  some  of  the  salts  of  potash ;  and  the  mu- 
riate of  potash  will  effect  tiie  decomposition  in 
the  most  complete  manner,  and  convert  what 
would  otherwise  be  a  useless  substance,  into  true 
saltpetre. 
Vm  of  Ae        Respecting  the  sulphate  of  soda,  I  have  already 
gSJ^^  spoken  of  its  value  to  the  so^-maker.who  pre- 
pares his  own  alkalies ;  but  I  am  desirom  <tf  re- 
marking, that  wherever  a  large  quantity  of  this 
salt  occurs,  as  in  the  specimen  of  kelp  which  I 
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hare  andyzed  from  the  Isle  of  Skye,  wiiere  there 
appears  to  he  more  than  4^  cwt  in  one  ton  of  the 
kelp,  it  is  a  ^gn  that  the  kelp  haa  not  been  pro- 
perly burnt  When  I  say^  not  pnqperly  burnt,  I 
mean,  thai  the  temperature  wa^  not  raised. suffix 
ciently  high,  or  the  inaterials  were  not  properly 
stirred  in  the  kiln,  so  as  to  produce  that  decom- 
position which  the  carbonaceous  matter  of  the 
kdp,  aitd  proper  management^  would  have  effecU 
ed«  Thus,  a  salt,  which  might  otherwise  be  use«- 
less,  would  be  converted  to  good  carbonate  of 
toda,  fit  for  the  manufacture  of  glass  or  soap. 
Were  the  attention,  wliich  I  am  reconunendingj 
actually  paid  to  the  manufacftore  of  kelp,  it  would 
doubtless  produce  dottbie  the  quantity  of  alkali^ 
which  is  now  usually  found  in  it. 

There  is  another  purpose  for  wUch  kelp  might  FurOief  o 
be  employed,  if  its  manufacture  were  thus  im^  ^ 
proved,  which  has  not  yet  been  adverted  to  j  that 
is,  for  the  preparation  of  cn/stalUzed  soda.  This 
is  an  article  oif  such  universal  demand  in  thi  arts^ 
that  it  appears  to  me  to  be  an  object  of  cotisider^ 
able  Mtional  importance  to  increase  its  quantity^ 
and  to  enable  the  makers  to  furnish  it  at  a  lower 
price  than  that  at  which  it  has  hitherto  ]i)een  sold* 
At  present,  the  ^hole  of  that  which  is  brought 
to  market,'  is  produced  either  from  the  riatron  of 
the  Easrt^  from  foreign  barilla,  or  from  the  de- 
composition of  common  salt.  In  this  country, 
there  is  a  large  consumption  of  Elussian  and  An^e- 
rican  potash  by  dyers,  and  cokair-makers )  butt  of 
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late  years,  owing  to  a  deficiencyof  wood  in  those 
provinces  where  potash  has  usually  been  made, 
the  produce  has  decreased,  and  the  article  has 
every  year  become  more  and  more  adulterated. 
Besides  this,  a  practice  has  of  late  been  intro- 
duced, of  opening  the  barrels  after  their  arrival 
in  this  country,  and  of  mixing  inferior  English 
ashes  with  the  foreign  ashes,  so  that  the  consum* 
er  has  now  the  greatest  difficulty  to  procure  a 
pai'cel  of  genuine  pearl  ash,  at  any  price.  These 
difficulties  have  induced  many  of  the  consumers 
to  substitute  crystals  of  soda  for  potash,  *  in  their 
respective  manufactures ;  and  I  have  no  doubt, 
that  if  kelp  were  to  be  had  of  as  good  a  quality 
as  might  b^  made,  that  it  would  b^  employed  for 
making  soda ;  and  that  thus,  the  consumption  of 
kelp  in  these  kingdoms,  mi^t  be  very  consider- 
ably increased. 

Having  undertaken  to  speak  of  the  uses  to. 

.  which  kelp  and  barilla,  or  their  component  part^ 

may  be  applied,  it  might  be  deemed  $n  omission 

were  I  to  neglect  to  advert  to  the  insoluble  re^ 

gidunm  of  kelp  and  barilla,  which  is  thrown  out 


'  *  Here  ft  wulj  be  fyropcr  lo  rtnuiri^  that  cb«  fbrdgn  pot- 
«th  cannot  be  pmrified  bf  ctyttalliaation,  Kk^  the  soda  of 
Mp  and  baritta ;  because  peush  cannot  be  made  to  cryital* 
Vaei  nalitt  it  be  farther  impregnatedt  hj  an  expenshe  pro* 
cess,  with  carbonic  acid.  The  tobcarbonate  4Df  soda  crya- 
taUiaQi  readily  t  bm  potash  most  be  brought  to  die  state  of  a 
bicar&onate,  or  what  was  fcnnerly  caBed  a  tapcnaationate, 
Mbfi  it  eta  be  obtained  isr  eryitalt* 
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of  the  V»t»  of  tiie  toap-tKMter^  and  sold  under  the 
name  of  soap  ashes*  Thense  of  these  a^es  as  a 
mamire,  and  also  their  empk)3mient  in  the  xna^ 
nu&ctare  of  hhick  bottk^t  mutt  be  well  known 
to  the  Sodetjr.  But  I  am  tncUtied  ta  think,  that 
there  is  a  use  to  which  it  ta  apfdied  id  Loindonr 
and  in  some  other  parts  of  thme  kingdoms^  that 
IS  not  generally  known  to  the  public. .  In  Lon- 
don and  its  neighbourhood^  soaper^a-wadie  ashea 
are  muc^  used  in  making  mortar  lor  building; 
and,  when  mixed  in  equal  portions  with  common 
lime-mortar,  the  mixture  produces  a  very  hard 
and  durable  cement ;  and  as  waste  kdp  and  ba- 
rilla ashes  are  not  wordi  more  than  two  or  three 
shillings  the  cartload  in  Londom  there  is  a 
great  economy  in  emj^oying  it  in  tfaia  way. 
This  method  of  mdfiing  a  eheap  mortar  will 
be  particularly  worth  notice  in  every  district 
where  ekher  lime  or  sharp  sand  ia  sold  al  a  high 
price. 

The  only  other  material  derived  from  kelp,  wor- 
tiiy  attentidn,  is  Iodine,  a  very  extraordinary  sub- 
stance of  modem  discovery,  which  has  the  pro^ 
perty  of  taking  both  the  form  of  a  crystalline  sak^ 
ttul,  that  of  a  brilliant  puiple-coioured  gas.  At 
some  future  time,  this  singular  product  may  pra« 
bably  be  used  in  colour-making,  or  in  calico^ 
printing,  or  for  some  odier  purpose  in  the  Arts  f 
but,  as  it  has  hitherto  been  employed  in  vei^ 
small  quantities  only,  it  would  be  needless  to  oc« 
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cujty  t&e  time  of  lli^^^ooe<;f  ^  etAilo^ttthig  zriy 
df  Its  knoTvn  pPo^rtios/;  '; 

tit^tk%  h^i^  hitVe  odcilrred  to  ttte  On  the  burning 
of  kel)>  $  and)  aHhbugh  ^is  is  a  toatiteb  of  th^r 
»ibjecty  tUe  comfMeiBfion -of  widdr  tfape  ^)ooi^y 
ha&  not  objoiMd  upon  the  wfiteii  of  ^  Eesiiy^ 
Oil  tief  comparattftre  vahieof  kelp  and  barilla^  it  i» 
5fO  inthiisftdf '<;oi|mectkl  with  the  subjcicts  irf  tht# 
Eslssuf,  thkt  I  pr«Mme  a  lbw<7beemttoiiB^  irfiieh 
I  oonceive  tilay  ^ondxtee  to  tho  impromrment  ot 
the  iirtfiYifafettfre,  wiH.  not  be  tboi^bt  to  be  ifli* 
proper*  of  intnifeivef.  A  sHgbt  review  of  the  pro^ 
ductsr  6(  the  barilla,  artd  tile  dijSerent  kelps  which 
I  haVe  analyzed.  Will  fifmisb  some  remarks  whicb 
ftray  not  be  xpiite  oriillopbrtant/ 

In  lobfciifg*  at  tke  ^roduets  of  t^e  bariHa,-  the 
first  ihin^  which  strikes  me  is  the  large  eiiceqs  o^ 
soda;  wheh  <:ottipared.with  the  ((iiantity  tiMally 
found  in  kelp.  This  is  owing  to  two  eireumstati^ 
ces.  The  one  is,  that  the  plant  which  produces^ 
barilla  is  of  a  peculiar  kind^  and  cttkiivted  for 
this  pairtieular  purpose*  The  odier  is,«  the  extra 
eave  whicE  is  taken;  in  bumtiiig  H,-^-^  iaci  whidi 
xnay^  I  thniky  be  Easily. prorod  to  the  satisfactum 
(^  the  Society.  With  regard  to  the  first,  it 
might  be  worth  the  consideration  of  the  Societyr 
whether  they  ought  not  to  recommend  to  the 
proprietors  of  dw » kelp«-Bbores  to  import  a  quan- 
tity of  the  seed  of  >thfi  Saisola  Soda,  and  cqltivate 
it  at  a  small  distance  i*n9m  the  shore,  with  the 
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4erfgn  of  mocipg  thia-  pl^t  with^tW  seprware^ 
for  .tiie  wpivyeHient  of  th^  l(#)p-  Jt  w«^  l^r- 
nerly  iQta^ne4»  that  itl)e  liariUa  plau^  Vf#cl  opt 
produoe  any  qyaittky  of  alfcaU  inrvith  it^f  uUjyar 
'tioQy  i£:.platfbed.m.  ^Er^ace^  but,  in  tin)  year 
178^  soape  npia^ed  jniUvickiala  procijnida  quan^ 
tttyrof  haHUa  saed,  4nd  OMkI^ >  plaj^tahifan  of  it 
near  the  coast  e£  the  Meclltefraiieaxv  in  thf  pro* 
vitiee  of  .'LaiiguQdo(t^  «ad  had  tb^  satis^ction^ 
ibr  ievMal  years,  tM  fbld^  that  the  bariUa  which 
4iiey  pivduced  firokn  these.  plaotB,  ^Moi  a^uar 
Uty  eqoafc  to  that  which  tift^/^iiaUy  procured 
finom  Aiicant.  Why,  tb^Q^may  apt  a  similar. at- 
tempt in  our  own  cpuntry  be  equtfUy  wpeesalitl  ? 
AsT  to  the  siqievior  dxanagetnent  of-  th^  l^>a- 
tuaidsip  fbuming.  th^  ;bariUa»  t<^  timt  <ff  the 
Highlaiidara  iit  the  iBctoemtkp  pf  kelp*  the  truth 
^  this:  fiiot  uriil  evidentfy  Appear  f):pp)  «  cpinpa* 
rison  of  some  of  the  products  of  )hm:31%  wi$h  the 
qoaodties  of  the  dimilar  artidf^s  £oi}n4  ii)  help. 
The  ^i^afe  of  8i)da^  ^hiph  «m  qi^  ari$e  fr^a 
the  decoadpositum  oi*,tb«  .'aiid^phat^  pf  magnesia, 
was  found,  in  the  Lewis  kelp^  tp  be  more  than 
13  per  qept,  and,  in  thatfrog^  the  Isle  of  Sfcye, 
nearly  ^  per  cent* j  whereas,  in  the  barilla,  it 
does  not  amount  to  8  p«r  cent ;  and  yet,  from 
the  quantity  of  dfeertgaged  magnesia  which  is 
found  in  the  barilla,  Jt  is  evident  that  there  was 
an  abundance  of  magnesian  s4lphate  originally 
with  the  materials  of  which  the  barilla  was  form- 
ed.   Hence  it  appears  to  m^f  that  if  the  proprie* 
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tors  of  the  kelp^hores  were  to  improve  tkeir 
iiimacesy  so  that  a  higher  temperatxnre  might 
be  given  to  the  meked  materials,  and,  at  the 
same  time»  to  bestow  more  labour  on  sCirriiq^ 
the  mass  while  in  fksion,  most  of  the  sulphate  of 
soda  Irould  be  decomposed,  and  the  ipiantity  of 
earboBfate  g£  soda,  w^ch  is  the  artlde  of  most 
^ue  in  kelp,  would  be  much  augmented* 

This  is  not  mere  ehemcal  theor}^  £>r%  nmtter 
of  simple  speculation  only,  but  is  landed,  on  ab- 
solute &ct  and  experience.  I  say  this  with  con- 
^dence  $  because,  some  years  ago,  I  caused  a  re* 
"verberatory  flimaee  to  be  erected  upon  i&y.own 
premises,  for  the  express  purpose  of  putting  this 
inatterto  the  test;  and  at  various  times  I  have 
superintended  the  remeltiog  of  sei^eral  piBureels  of 
Icelp,  with  iresh  ciarbonaceous  matter,  and  always 
found  the  vidue  of  the  kelp  to  be  much  increafr. 
iCd  by  the  opemtion.  ^       '       ' 

Hie  alumina  and  sSica  in  the  sam^  of  barilla 
which  hasbisen  examined,  are  full  as  miu;h  as  are 
usuially  found  in  good  kdp  5  and,  so  far,  the  ba- 

^  This  remelting  of  ke)p»  with  an  addittoiiAl  quantity  of 
/charcoal,  improiriM  ita  quaU^,  in  conaeqaencs  of  the  deotai« 
pontiop  of  the  mlp^te  of  loda,  snd  wfaid>  it  eftected  bj  vir« 
Jtue  ^ths  ca^b<m.  The  carbon  attract  the  oxygen  of  the 
^ulphjarip  acid ;  and  the  jc^rboojc  apid  which  if  thvt  fimned^ 
unites  with  the  base  of  the  salt^  and  produces  subcarbonat§ 
of  spda.  It  tt  nect$sarjy  however,  to  stir  the  mass  very  fre« 
.quendy  with  an  iron  rake  while  in  fhsion,  m  order  po  prp^ 
jnpte  ^  hasten  the  deoptopoettioiif 
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rilla  is  imperfect  But  it  wsH  be  observed,  that 
the  carbonate  of  lime  therein,  is  much  less  than 
that  which  usually  occurs  in  kelp ;  and  this  is 
certamly  an  excellence,  and  bespeaks  ^^eat  cane 
in  the  ccXlecting  of  the  materials. 

Another  important  difierence  which  this  analy- 
sis of  the  barilla  and  kelp  exhibits,  is  the  quanti- 
ty of  muriate  of  soda  contained  in  them.  In  the 
barilla,  I  found  only  7i  per  cent  of  sea^salt; 
whereas  the  kelp  from  the  island  of  Lewis  has 
more  than  24  per  cent,  and  the  Irish  and  French 
kelp  have  generally  a  still  larger  quantity  of  that 
salt.  This  difference  arises  from  the  ware  not 
having  been  allowed  to  grow  to  sufficient  matu- 
rity, or  from  the  very  free  use  which  the  burners 
of  kelp  make  of  the  sea-water ;  and  I  suqpect  that 
it  is  sometimes  absolutely  necessary  for  ikem  to 
throw  in  a  large  quantity  of  sea-salt,  in  order  to 
occasion  the  mass  to  mdt  more  readily;  common 
salt  acting,  at  a  certain  temperature,  as  a  power- 
ful flux.  In  many  instances  in  which  kelp  is  em- 
jdoyed,  this  large  proportion  of  common  salt  is 
no  detriment  whatever,  as  I  have  already  ex*- 
plained;  and  if,  during  the  present  exorbitant 
tax  on  salt,  it  were  generally  known  how  large  a 
proportion  of  that  useful  commodity  might  be 
obtained  from  kelp,  I  do  think  that  tbe^  number 
of  the  buyers  of  kelp  would  be  very  much  in- 
creased ;  because  the  common  salt  might  easily 
be  extracted  for  culinary  purposes,  or  for  use  in 
a  variety  of  the  artd,  and  the  carbonate  of  soda 
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Still  u$eii'a8jin*  alkaK.  Thus,. when  the  gabelle 
existed  in  France,  the  manufacturers  of  green- 
glass  derived*  great  advantage,  as  Cfaaptal  inforn^ 
us,  ^m  the  «alt  in  kelp )  for  tlie  salt  when  melt- 
ed, rising  to  the  sur&ce  of'  the .  glasshouse  pots, 
they  carbfhlly  collected  it,  and  made  it  an^article 
of  commerce,  t 

Moreover,  if  the  growers  of  keip  cmM,  con-' 
,trlve  to  make  some  considera^^fe  plantations  of 
the  most  productive  of  the  kali,  or  of  fumitory, 
wormwood,  'and  other  inland  plants,  which  yield 
large  qwantities  of  potash,  and  collect  the  crop  to 
burn  with  th^  other  materials,  the  carbonate  of 
jpotash  resulting  from  their  incineration  wooild 
decompose  the>sea-salt,  ^nd  a  great  accumu'^  <tion 
X!^  carbonati  'of  soda  would  be  produced.  This 
litter  suggestion  I  am  extremely  an:^ious  to  im- 
<press  upon  th6  several  Members  of  the  Society, 
in  the  hope  that  they  may  perceive  its  import- 
-ance,  and  mak^  this  qne  of  the  sulyects  of  their 
-general  recommendation/  To  prevent  miscon- 
ception, it  may  be  necessary  to  add,  that  this 
idea  id  fontid€>d  upon  a  well  knowq  chemical 
axionw^thalt  carbonate  df  potash  will  decompose 
muriate  of 'Soda,  and  thatthfe  salts  resulting  from 
the  mutual  detiomposition  will  Ibe  carbonate  of 
soda  and  muriate  of  potash. 

While  Upon  this  subject,  if  it  be  alJoKvable  to 
travel  so  far  out  of  the  prescribed  path,  I  am 

f  See  Chaptal's  CheroUtry  applied   to  the  Arts.     Bvo. 
London,  |807,  vol.  II.  page  116. 
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anxioMs  to  suggest  for  their  conaderaiion^  wh^ 
tber  or  not  it  might  be  advisable  for  the  Soci^ 
to  offer  a  premium  to  the  person  who  shall  plant, 
at  a  convenient  distance  from  a  kelp  shore,  tliQ 
greatest  number  of  acres  with  wormwood,  or  an/ 
other  plant  suitable  for  the  prodaction  of  potash* 
It  was  proved  long  ago  by  Du  Hamel,  that  the 
marine  plants  produced  soda  merely  in  consef^ 
quence  of  their  situation ;  for,  when  they  have 
been  cultivated  for  some  years  in  an  inland  spot* 
they  yield  only  potash*  f 

Another  improvement  which  might  be  made 
in  the  manufacture  of  kelp,  occurs  to  me  as 
worth  noticing.  This  respects  the  sulphur  which 
is  oaten  found  in  kelp,  in  considerable  quantity. 
I  have  often  observed,  that  the  better  the  kelp  is 
burnt,  the  more  sulphur  there  is  in  it.  This  i^ 
the  natural  consequence  of  the  complete  decom- 
position of  the  sulphuric  salts;  and  it  often  stains 
the  alkali  so  much,  as  to  render  it  unfit  for  the 
manufacture  cif  while  soap.  I  have  found  by  ex- 
periment,  that  a  little  of  the  parings  and  scraps 
of  what  is  called  tin-plate,  or  any  other  waste 
iron,  if  thrown  irito  the  furnace  when  the  kelp  is 
in  fusion,  and  well  stirred  with  it,  will  attach  all 
the  sulphur  to  itself,  and  prevent  the  injurious 
eftect  just  mentioned.     In  all  the  large  towns, 


♦  See  Itfemoires  de  I'Acad.  des  Sciences,  1782,  p.  14-6.; 
and  Murray's  System  of  Chemistry,  second  edition,  VoL  IL 
page  210. 
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an  abundance  of  these  tin  scraps  may  be  had  for 
little  or  notliing;  and  their  operation  in  srweeten- 
ing  kelp  is  very  efficacious. 

Should  the  Society  require  further  explanation 
respecting  any  part  of  this  Essay,  I  shall  be  glad 
to  furnish  it,  or  to  enter  upon  such  experiments 
as  may  be  thought  likely  to  promote  any  object 
which  the  Society  may  have  in  view. 

SAMUEL  PARKES. 

London^  November  6ih,  1816. 
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REPORT 

9T  A  OOMMXTTn  OV 

THE  fflGHLAND  SOCIETY  OF  SCOTLAND, 
DRILLED  WHEAT. 


Appraoed  hy  the  Soctc^jf,  and  reeonmended  to  be  PviiUihed. 


The  Ccmunlttee  have  examined  the  certificate 
by  the  Earl  of  Dalhouaiei  Robert  Hay  Esq.  of 
Spotty  and  other  members  of  the  Society,  with 
other  documents  transmitted  to  the  Secretary,  in 
bdialf  of  Mr  John  Brodie  of  Scoug^iall,  who 
has  been  found  entitled  to  the  first  premiuita  ad* 
vertised  by  the  Society,  as  having  had  the  great- 
est extent  of  ground  within  the  county  of  Had- 
dington, properly  sown  down  in  drilled  wheat, 
crop  1815. 

The  documents  are  of  importance,  as  they 
dum  the  advantages  of  drilUng  wheat  crops. 
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ppon  soils  adapted  to  that  species  of  husbandry^ 
the  object  the  Society  ha^  in  view  when  the 
premium  was  propngcd.i  rOn  the  farm  of  Scoug^ 
hall  (the  soil  being  a  soft  sandy  loam»  which 
produced  gre^it  quantities  of  annual  weeds),  the 
difference  of  produce  in  fiivpur  of  the  drilled 
crop,  compared  with  the  crop  sown  broadcast^ 
upon  ground  of  the  saine  extent  and  quality, 
was  as  41  to  S4.  The  seed  was  at  the  rate  of  8 
or  9  pecks  per  Scots  acre  for  the  drilled  crop, 
and  12  pecks  per  Scots  acre  for  the  broadcast ; 
and  the  saving  of  seed  for  the  drilled  crop  was 
equal  to  the  addkional  expense  occ^ioned  by 
hoeing,  which  is  stated  at  7s.  or  8s.  per  acre.— ^ 
The  weight  of  the  gt^ki  produced  was  similar  j 
being  about  65  lib.  per  firlot,  in  both  cases. — An- 
other experiment  was  made  on  the  farm  of  Thorn- 
tonloch,  where  the  $pil  .^as  ^hard  gravel  loam^ 
which  threw  up  few  or  no  annual  weeds,  and  got 
little  or  no  hoeing ;  and  there  the  ]Mroduce  of 
the  dxilled  and  broadcast  fields  was.  very  nearly 
equal;  but  still  thedififerenoe  was  in  &vour  of 
the  drilled  crop^  being  a^  SI  to  5(>;  to  whidi 
,  fell  to,  be  added^  the  di^ence  of  seed,  as  tiiere 
ihi»  little  or  Qo  hoeuig.r—The  gpotmd  upon  both 
iarms,  under  drilled  wheat,  amounted  to  about 
150  Scots  acresk—The  drill  machine  uaed^  wa« 
ynroilght  by  two  horses,  and  9owed  at  the  Tate  of 
10  acres  per  day ;  Bi\d  the  seed  was  deposited  to 
an  inch  and  a  half  in  depth.-r^Mr  firodie  states 
that,  on  both  farms,  tlie  gro(/nd  was  under  tur» 
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trijw  the  prece^ng  year,  an^  got  one  fiirr6w  in 
the  common  way  of  plougfilng^  (bat  does  not  ex- 
actly recoBect  the  depth),  Hiat  both  placets  wert 
Srffled  across  the  ridges ;  ^nd  that  he  sometimes 
gives  one,  JkitA  sometitne^  two  double  harrowing^ 
before  towing:  The  wheat,  iii  both  cases,  \*ras 
sown  about  the  twiddle  df  Pebruary.—^Mr  Brodie 
has  oTie  machine  which  %oi^  ^ren  drills  at  i 
time,  ^t  a  foot  asunder ;  and  one  that  sows  eigfti 
drills,  at  ten  inches  asunder  (he  prefers  the  first).-^ 
lliese  machines  cost  about  ten  guineas  each.-^Mr 
Brodie  states,  that  grais  seeds  were  'sovhi  with 
his  drilted  and  broadcaM  crops ;  and  that  the 
grass  wa^  best  among  Ihe  drilled  crops ;  but  he 
is  afraid  Bus  may  not  always  be  the  case,  be- 
cause the  grass  seeds  cannot  be  sown  in  the  drill- 
ed crop  till  it  is  hoed,  and,  if  very  thy  Weather 
has  then' set  in^  the  seed  might  be  lost;  whereai 
the  grass  seeds  in  the  broadcast  c?rop,  may  be 
town  at  any  time  when  the  weather  is  favour- 
able;  and  he  adds,  that  if  it  were  not  for  the 
ride  of  dry  weiatfier,  *  there  is  not  a  doubt  that 
^  grass  seeds  would  always  succeed  best  with  a 
^  drillefdcfop.^  ' 

In  cbnrequ^ce  of  the  recommendation  of  the 
Directors,  the  Committee  inspected  somfe  of  the 
drilled  crops  in  the  neighbourhood  of  Edin- 
hurghy  particularly  the  crops  upon  the  farms  of 
Warrist(in  and  Bangholm,  possessed  by  Mr  Ro- 
bert Dickson,  where  they  found  several  fields  of 
drilled  wheat,  sown  at  different  times,  and  one 
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small  fidd  of  drilled  oats,  all  in  excellent  order : 
But,  to  miable  the  Conunittee  to  fulfil  the  pur- 
poses, of  the  remit  to  them,  they  made  some  in* 
quiries  at  Mr  Dickson,  with  respect  to  his  crop 
of  last  year,  and  his  mode  of  drilling.*— Mr  Didc^ 
son  stated  to  the  Committee,  that  his  £irms  con* 
sist  of  different  soils*  Warriston  is  a  light  san- 
dy loam,  upon  a  dry  bottom ;  and  Bangbdm  « 
tdack  loamy  sand,  upon  a  retentive  bottom.  The 
difference  of  produce  between  the  drilled  crop,^ 
and  broadcast  crop  of  wheat  on  these  farms,  in 
favour  of  the  former  system,  was  as  60  to  45.^ 
The  seed  was  at  the  i;ate  of  14  pecks  per  acre 
for  the  drilled  crops,  and  the  same  for  the  broad- 
cast The  expense  of  hoeing  the  grain  twiqe^ 
was  5s«  per  Scots  acre.  Warriston  was  in  early 
potatoes,  and  Bangholm  in  late  potatoes  the  pre*- 
ceding  year.  The  early  potatoes  were  taken  up 
in  the  month  of  August,  and  the  ground  plough- 
ed across  with  a  furrow  of  9  inches.  The  late 
potatoes  were  taken  up  in  October,  and  the 
ground  ploughed  thrice  with  a  nbie  inch  fiir* 
row.  The  drills  were  lengthwise ;  and,  in  both 
cases,  the  lands  got  a  double  time  across  with 
the  common  harrow^  immediately  before  drill- 
ing. The  average  weight  of  the  drilled  wheat 
was  64  lib.,  and  of  the  broadcast  63  lib.. per  Wia« 
Chester  bushel.  The  seed  was  drilled  at  the 
d^th  of  4  or  5  inches,  upon  the  dty4>ottomed 
land,  and  3  inches  upon  the  wet-bottomed.  One 
row  was  sown  in  each  furrow,  as  the  plough  goes 


Digitized  by 


Google 


ON  DRILLED  WHEAT.  1^ 

alongt  taking  a  furrow  slice  of  10  inches  broad 
upon  the  dry-bottomed  land,  and  12  upon  the 
wet    The  drill-box  attached  to  the  plough,  costs 
U  lis.  6d. ;  and  the  driU4)arrow  which  follows 
the  plough  costs  QL  15^;  but  Mr  Dickson  rarely 
makes  use  of  the  latter.  The  work  catk  be  perform- 
ed either  with  one  or  two  horses,  and  one  Scots  aore 
sown  per  day.    In  stoney  land  it  may  be  proper 
tousethebarrmr;  and  then  one  horse  may  be  suf- 
ficient to  draw  the  plough.    The  grass  among  the 
drilled  wheat  was  all  equally  good;  but  where  the 
broadcast  wheat  was  strong,  the  grass  failed 
much.— Mr  Dickson  mentioned  that  winter  wlieat 
drilled,  ought  to  be  sown  before  the  end  of  Octo- 
ber; but  that  in  light  soils,  with  early  exposure,  it 
may  be  sown  as  late  as  the  month  of  December. 
From  what  has  been  statad,  the  advwtage  of 
drill  husbandry,  as  to  the  quantity  and  quality  of 
the  grain,  is  evident.    There  is  anothw  circum- 
stance, toOt  which  the  Committee  may  notice.-—^ 
It  frequently  happen^  that  in  severe  winters  a 
great  deal  of  wheat,  sown  broadcast,  is  thrown 
out  of  the  ground;  and  this  they  understand  has 
happened  to  a  great  extent  this  season^    Tho. 
drill  husbandry  secures  against  this,  by  the  depth 
at  which  the  seed  is  deposited;  and,  in  this  re- 
spect, Mr  Dickson^s  mode  must  be  preferable  to 
the  shallow  drills.    It  must  also  lie  preferable,  aa 
it  tends  to  obviate  a  danger  stated  by  Mr  Brodie 
with  respect  to  sowing  grass  seeds  in  dry  seasons; 
because^  from  the  depth  at  which  the  wheat  seed 
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h  d^^idftttect,  the  farmer  is  enabled  to  give  the 
ground  a  ^ompflete  hoeiHg,  or  deep  harrowing, 
irhich  will  open  it  up^  and  produce  moisture  on 
tbe  surface,  to  nourisix  the  gra^  seeds,  without 
4oing  any  injury  to  the  grain: 

The  Committee  had  no  opportunity  of  nuking 
a  regular  inquiry  ad  to  the  ^vantage  of  drilled 
liariey  and  oats^  conipared  with  broadcast :  But 
Irom  the  information  they  have  received  in  regard 
to  some  trials  made  on  a  small  scale,  the  results 
appeared  ikvourable  to  the  drilled  system^ 

Edinburghi  3d  May  1816^ 
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IBIS,  ISH,  and  ISl^ 

<>» 
rnt  ECONOMr  OF  FEElrfNG  HOUSESi    ' 


%  WILLlABl  FRAS£R  tYTtiER*  fif^^^bf  Babatw 


Th*  science  of  rural  economy  preaewts  ho.  sub* 
jeet  of  investigation  more  important,  than  that 
to  which  the  Highland  Society  have  so  laiid- 
dkiy  directed  the  attention  of  practical  men-^ 
the  economical  feedii^  of  horses^  If^  as  is  ge^ 
nerally  understood^  there  be  not  less  than  three 
Doillions  and  a  half  xj£  horses  of  Various  descrip^ 
tions  in  Great  Britain,  whiqh  divert  from  the  food 
of  man  the  produce  of  nearly  16  millions  of  acres^ 
it  reqttijres  no  argument  to  show  that  a  more  im« 
portant  consideration  cannot  come  under  the  view 
of  the  political  economist  than  the  means  of  nat-t 
rowing  so  vast  a  consumption. 

Various  causes  contribute  to  increase  this  con- 
sumption, greatly  beyond  what  necessity  demands* 

VOL.  V.  I 
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The  vanity  of  the  wealthy,  and  the  carelessness 
or  knavery  of  their  servants,  lead  to  extravagance 
and  waste  in  the  maintenance  of  pleasure  horses* 
A  similar  vanity  on  the  part  of  farmers  (fortmi- 
ately  less  known  in  Scotland  than  in  our  sister 
kingdom),  prompts  to  a  preposterous  excess  in 
pampering  an  unwieldy  breed  of  work  horses, 
whose  numbers  must  necessarily  be  increased  in 
proportion  to  their  inefficiency.  •  And  even  where 
no  such  extravagance  or  weak  emulation  is  found, 
the  inattention  of  servants^  and  supiueness  of 
masters,  produce  both  a  waste  of  the  various  ar- 
ticles of  food  in  use  in  their  stables,  and  a  ne- 
glect of  the  means  within  their  power  of  substi- 
tuting less  expensive  articles  of  consumption. 

The  quantity  of  com  which  a  horse  will  con- 
sume, when  given,  as  it  often  is,  without  linaita* 


*  Id  jpafiuj  parts  of  England,  four  horses,  and  sometimes 
five,  are  employed  to  do  the  work  of  two ;  and,  to  the  eye  of 
a  Scotch  Farmer,  nothing  can  appear  more  ndiculous  than 
this  extraordinary  misapplication  and  waste  of  ao  esspcoaive  a 
power.  'On  the  road  between  Glasgow  and  Edinburgh,  a 
atngle  horse  draws  irom  1  ton  to  22  cwt*;  while  four  horses* 
equal,  if  not  superior  in  size,  strength  and  symmetry,  are,  in 
many  counties  of  England,  (even  where  the  land  is  extreme- 
ly light),  to  be  seen  yoked  to  the  plough  one  before  the  other. 
The  writer'  of  this  Essay,  has  seen  in  Worcestershire,  five 
powerful  horses  in  the  highest  condidon,  yoked  at  length  to  a 
plough,  in  land  so  light  that  any  one  of  them  could  have  made 
as  good  a  furrow  as  that  effected  by  the  whole  five ;  and  this^ 
in  a  field  or  paddock  so  small,  that  the  first  horse  was  turning 
at  the  head  of  the  ridge,  when  the  plough  was  but  very  little 
past  the  middle  of  the  field. 
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tion,  is  amasring.  Two  pecks  of  oats  per  day, 
and  a  stone  of  hay,  is  the  quantity  stated  to  be 
given  to  post-horses,  by  two  eminent  coach«mas« 
ters  mentioned  by  Sir  John  Sinclair  (in  the  Ap- 
pendix to  his  account  of  Scots  Husbandry,  vol.  2. 
App.  No.  23.) :  and  a  charge  for  a  similar  con- 
sumption has  not  been  unheard  of^  for  horses 
which  had  no  heavier  duty  to  perform,  than  that 
of  carrying  their  owner  a  round  or  two  of  Rot- 
ten Row.  Thus  is  expended,  in  the  maintenance 
of  one,  often  useless,  quadruped,  what  would  am- 
ply maintain  six  human  beings. 

The  practice  of  farmers  in  the  most  improved 
districts  of  the  country,  although  it  comes  far 
short  of  such  extravagance  in  feeding  their  horser 
as  that  before  instanced,  is  nevertheless  sufficient 
to  show,  that  too  little  attention  is  paid  to  econo- 
my in  this  important  branch.  Three  feeds  of 
oats,  and  li  stone  of  hay,  is  the  usual  allowance 
to  horses  working  nine  hours  a-day ;  and,  conse- 
quently, when  oats  are  S5s4  per  boll,  and  hay  at 
Is.  per  stone,  the  daily  expense  of  each  horse,  for 
com  and  hay  alone,  is  2s.  5d. ;  and  though  this 
expense  is  considerably  diminished  at  certain  sea-, 
sons,  still  the  annual  charge  of  maintaining  a 
work  horse^  is  computed  by  farmers  at  from  SO/. 
to40tt 


t  See  EstiniAtes  of  the  Expense  of  Mainlainidg  Work 
Hones,  by  Mr  Brown  of  Markle ;  Mr  CuthberUon  of  Seton 
Ibint ;  Mr  Walker  of  Mellendean ;  Mr  Walker  of  Wooden, 
•nd  others. — Acd.  of  Husb.  of  Scotland^  wA  I.  f .  184,  rt  seq. 
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The  object  of  the  present  paper  is  to  sbow^ 
from  actual  experience,  that  this  branch  of  farm 
expenditure  may  be  greatly  diminished  j  that  the 
daily  fqod  of  a  horse,  working  the  usual  bours^ 
may  be  reduced  to  an  expense,  at  no  season  ex- 
ceeding half  of  the  amount  ^bove  mentioped,  andt 
at  certain  seasons,  not  exceeding  one  sixth  of  it  j 
and  this,  while  the  best  condition  of  the  workmg 
stock,  both  in  aiq)earance  and  in  aptitude  tor  bu 
bour,  is  maintained. 

To  this  subject,  the  author  of  these  observa- 
tions has,  for  the  last  lO  years,  been  led  to  pay 
particular  attention.  The  circiunstances  <^  his 
farm  demanded  no  ordinary  regard  to  this  import* 
ant  branch  of  farm  management ;  for,  from  the 
exhausted  state  in  which  a  soil,  naturally  thin  and 
poor,  had  been  left  by  the  former  tenant,  it  was 
some  years  before  the  produce  was  even  adequate 
to  support  the  stock  necessary  for  the  manage- 
ment  of  the  farm.  Distant  carriages  of  dung 
and  lime,  and  of  all  the  materials  wanted  in  the 
construction  of  extensive  farm  buildings,  re^piir* 
ed  an  extra  number  of  work  horses  for  some 
years;  while  miserably  scanty  crops,  both  of  com 
and  hay,  afforded  but  very  sparingly  the  means 
of  maintaining  them.  Under  these  circumstan- 
ces,  his  attention  was  earnestly  directed  tp  the 
economical  management  of  the  slender  means 
which  he  possessed,  for  maintaining  so  large  a 
working  stock ;  and  various  substitutes  for  the 
more  expensive  articles  of  food,  were  submitted 
to  experiment. 
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ITie  experience  of  many  farmers  has  ascertain-* 
ed,  that  there  are  few  articles  of  farm  produce 
which  a£R>rd  a  more  valuable  addition  to  the 
orcBnary  food  of  working  stock  than  the  Swedish  ^^^^ 
turnip.  The  common  turnip  is  no  doubt  useful 
in  the  same  light;  but  it  is  a  weak  and  watery 
food  when  compared  with  the  Ruta  baga.  This 
root  is  greatly  more  nutritious,  in  proportion  to 
its  bulk,  more  solid  in  its  texture,  and  more  agree- 
able in  its  flavour,  than  the  common  turnip. 
Horses  are  exceedingly  fond  of  it  j  and  it  now 
forms  an  important  part  of  the  food  of  working 
stock  on  most  farms.  In  common  with  most 
fiirmers,  I  employ  potatoes  largely  in  the  feeding  Pot^to^- 
of  my  working  stock.  I  have  made  various  expe- 
riments to  ascertain  the  difference  between  this 
root  in  its  raw  state,  and  when  prepared  by  boil- 
mg,  or  by  steam ;  the  result  of  which  I  hold  to 
be,  that  potatoes,  when  given  raw  to  horses,  form 
a  very  nutritious  and  wholesome  food,  but  keep 
the  horses  too  soft  for  severe  labour.  When 
boiled  or  steamed  this  objection  is  wholly  remov- 
ed; and  horses  fed  on  potatoes  so  prepared, 
with  a  very  m6derato  allowance  of  oats,  are  in 
as  high  condition,  and  capable  of  undergoing  as 
severe  labour,  as  when  kept  on  the  highest  feed  ^ 

of  oats  and  hay. 

TTie  late  and  bad  harvest  of  1812,  and  the  pro- 
bability that  potatoes,  as  well  as  grain,  would 
rise  extremely  in  value  before  next  crop,  led  me 
to  attempt  some  substitute  for  the  large  quantity 
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of  this  root  which  I  annually  consumed  with  my 
working  stock.  Potatoes,  indeed,  had  risen,  even 
before  winter,  to  nearly  three  times  their  usual 
price,  in  the  neighbourhood  of  my  farm)  and 
the  saving  which  I  effected,  by  the  means  after- 
terwards  to  be  noticed,  did,  in  fact,  enable  me  to 
^ell,  in  the  following  spring,  a  large  quantity  of 
potatoes,  at  the  extraordinary  price  of  30s.  per 
boU^  while,  the  year  before,  I  had  purchased  po- 
tatoes for  my  horses  at  8s.  The  boll  I  allude  to 
is  a  provincial  one»  and  weighs  4S  stones  Dutph 
weight. 

>«nMiii.  Feeding  Horses  on  WMns-^l  had  heard  talk- 

ed of,  but  rather  as  one  of  the  fantastic  experi- 
ments of  theoretical  farmers,  than  as  a  matter 
of  real  practice.    The  abundance  of  the  mate: 
rial,  supplied  by  every  bit  of  waste  ground  on 
my  &rm,  was  an  inducement  at  least  to  put  the 
thing  to  the  test  oi  experiment ;  and  I  took  car«, 
that  the  scale  on  which  it  should  at  first  be  tried, 
should  not  be  such  as  to  attach  much  ridicule  to 
the  failure.     Having  collected  a  small  quantity 
of  the  succulent  shoots  of  the  whin,  which  were 
bruised,  and  put  into  the  manger  of  two  stalls 
before  th^  horses  came  in  from  their  morning 
yoking,  I  was  not  a  little  pleased  to  see,  that, 
instead  of  beginning  to  their  hay,  both  horses 
completely  finished  their  new  mess,  before  they 
ever  lifted  their  heads  to  the  hay-rack.    A  larger 
quantity  was  provided  the  following  day,  and  th^ 
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esqperimeBt  was  repeated^  giving  a  quantity  which 
might  weigh  from  2  to  3  lib.  to  each  of  8  work- 
horses. It  was  eaten  by  the  whole  with  such  avi- 
dity, as  to  show,  that  a  much  larger  allowance 
wcmld  have  proved  highly  acceptable*  Hie  day 
fdlowing,  I  varied  the  experiment,,  by  not  giving 
Uiem  the  whins  till  their  oats  were  put  before 
tbem,  a  feed  of  whins  being  put  in  the  c^osite 
side  of  the  manger.  They  preferred  the  oats, 
but  certainly  showed  that  they  had  some  difficul- 
ty in  settlii^  their  choice ;  occasionally  snuffing 
at,  and  taking  a  mouthful  of  the  whins,  while  they 
were  eating  their  com ;  which  was  no  sooner  fi- 
nished, than  they  began  with  the  same  avidity 
^  they  did  the  day  before,  and  ate  up  the  whole 
whins  that  were  before  them. 

So  far  the  experiment  had  succeeded.  It  was 
ascertained,  not  merely  that  horses  might,  by  ne- 
cessity, be  brought  to  eat  whins,  but  that  no 
food  could  be  more  acceptable  to  them.  It  re- 
mained to  be  seen,  how  far  it  was  as  wholesome 
and  nutritious,  as  it  appeared  to  be  palatable;; 
and  this  only  time  could  show.  There  was  at 
least  every  reason  to  believe,  that  a  species  of 
food,  eaten  with  so  much  avidity,  would  not 
likely  prove  injurious  j  and  the  temptation  to 
continue  the  experiment,  was  a  very  strong  one. 
If  therefore,  determined  to  set  zealously  to  work; 
and,  for  the  ^preaching  winter  at  least,  to  feed 
my  horses,  as  it  has  been  sneeringly  called,  *  on 
•  Furze  Faggots.  *    The  first  desideratum  was  a 
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method  of  bruizing  the  whins,  more  expeditious 
than  the  imperfect  means  I  had  used  in  my  small 
*  experiments ;  and  it  occurred  to  me,  that  some 
contrivance  of  the  nature  of  a  bark-mill,  would 
be  the  cheapest  and  most  effectual  apparatus  I 
could  employ.  I  procured  an  old  millstone  of 
Wnn-mni.  tolcrable  thickness ;  mounted  it  on  a  qnndle  or 
faorizoQtal  axle ;  one  end  of  which  was  attached 
to  an  upright  post,  by  a  swivel  working  on  a  pin, 
on  which  it  might  revolve  as  a  centre.  To  the 
other  end  of  the  spindle,  a  swingle* tree  was  hung 
by  a  hook)  also  working  on  a  pin }  the  course  on 
which  the  stone  revolved,  was  paved  with  course 
flags.  I  furnished  a  woman  with  a  pair  of  hedge 
gloves,  a  sheep-skin  apron,  an  old  reaping  hook, 
and  a  short-forked  stick,  with  which  to  hold  the 
whins,  while  she  cut  them  with  the  hook.  A 
boy,  with  a  ^mall  cart  drawn  by  a  mule,  which 
had  long  been  employed  as  a  drudge  on  the  farm, 
was  added  to,  and  completed  the  establishment, 
with  which  it  was  proposed  to  feed  12  horses,  tdz. 
4  pairs  of  work  horses,  a  saddle  horse,  and  3 
jcolts. 

Cutting.  On  the  SOth  November  1812,  the  plan  of  feed- 

ing, now  to  be'  described,  was  begun.  The  wo- 
man went  out  to  her  shearing  in  the  morning, 
while  the  boy  and  his  mule  were  occupied  in 
carting  turnips  home  to  the  cattle  in  the  cour- 
tines;  or  to  the  pastures,  for  the  outlyers  and 
sheep.    The  manner  in  which  the  whins  were 
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eiAf  needs  little  description, — the  woman  laying  * 
liold  of  the  branch  with  the  forked  stick,  with  a 
cut  of  the  hook  drawn  towards  her,  trimmed  off 
such  a  part  only  of  Uie  ligneous  substance  of  the 
plant,  as  connected  3  or  4f,  or  more,  of  the  sue* 
culent  shoots  of  the  yew's  growth.  By  the  joint 
mt  of  the  hook  and  fork,  these  were  laid  into 
kradles  or  faggots,  and  compressed,  as  they  were 
formed,  by  a  stroke  of  the  foot.  The  woman  - 
soon  betame  very  expert  at  the  work,  and  cut 
in  the  course  (rf  6  or  7  hours  the  whole  quantity 
of  whins  then  given  to  12  horses.  The  cart 
then  came  round  for  the  fistggots,  collecting  the 
cutting  of  each  morning  and  the  preceding  even- 
ing,  which  was  forked  in  with  a  common  pitch- 
ft)rk ;  pressed  down  by  the  boy's  feet,  (who  was 
fiimished  with  a  pair  of  coarse  leather  gaiters  to 
defend  his  legs);  roped  down  like  a  load  of  hay; 
carted  home,  and  deposited  at  the  bruising-mill. 
This  was  the  morning  work — the  business  of  the 
afternoon  was  to  bruise  them.  The  mul?  was  Bnuitoi^ 
yoked  to  the  mill,  which  it  drew  with  perfect 
ease,  a  proper  quantity  of  the  whins  being  pre- 
viously spread  round  in  the  course  of  the  stone* 
Tlie  boy  followed  the  stone  with  a  pitchfork  in 
his  hand,  with  which  the  whins  were  constantly 
turned  as  the  stone  passed  over  tliem ;  when  suf- 
ficiently bruised,  they  were  forked  into  a  large 
frame  wheel-barrow,  such  as  is  used  for  turnips, 
and  the  course  filled  anew  with  whins.  About 
3  hours  work  finished  the  whole ;  and  the  food, 
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thus  prepared,  was  wheeled  off  to  the  stable* 
The  horses  continued  to  manifest  the  same  re- 
lish for  this  food  as  at  first ;  and,  in  the  course 
of  a  few  weeks,  I  was  sensible  of  the  most  ma- 
terial improvement  in  their  condition.  This  was 
particularly  observable  in  their  coat.  No  horse 
sweated  under  body-clothes,  and  the  steams  of 
his  own  dung,  ever  showed  a  sleeker  and  finer 
coat  than  my  work-horses  did  after  they  had  been 
6  weeks  on  their  feed  of  whins ;  and  although 
some  of  the  severest  work  I  had  ever  engaged 
in  as  a  fanner,  fell  to  their  lot  this  winter,  they 
not  only  kept,  but  improved  their  condition  dur- 
ing the  whole  season*  This  system  of  feeding 
was  regularly  pursued  from  its  commencement 
in  November  till  the  middle  of  March.  The 
horses  had,  along  with  their  whins,  as  much  straw 
as  they  chose  to  eat,  and  3  lib.  2  oz.  of  oats  per 
day  till  the  beginning  of  February,  when  their 
allowance  of  oats  was  doubled ;  the  quantity  of 
oats  being  the  same  as  I  had  been  in  use  to 
give,  when  feeding  with  Swedish  turnip  or  pota- 
toes. 

Such  was  the  experience  of  the  first  year.  The 
result  exceeded  any  expectation  I  had  formed  of 
it,  even  after  I  had  fairly  ascertained  the  practi- 
cability of  the  plan.  In  the  month  of  March, 
.  instead  of  having,  as  usual,  finished  the  crop  of 
yellow  turnips,  and  nearly  half  the  Swedish,  both 
of  these  crops,  with  all  the  yams  and  potatoes, 
rf  mained  untouched.    The  Yellow  turnip  lasted 
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till  the  end  of  May;  and  the  Swedish  turnip, 
chiefly  consumed  by  feeding  stock,  afforded  a  re- 
mainder, which  carried  on  my  horses  to  the  se- 
cond week  of  June ;  after  which,  the  yams  came 
in  for  their  summer  food.  The  potatoe  crop,  in- 
stead of  being  as  hitherto  inadequate  to  my  own 
consumption,  was  sent  to  market  at  SOs.  per  boll. 
The  hay  stack  remained  untouched;  and  the 
whole  hay  consumed  in  my  stable  this  season, 
was  a  remainder  of  one  hundred  and  eleven 
stone. 

Encouraged  by  this  flattering  result,  I  began 
the  whin  feeding  on  the  26th  November  of  the 
fbllowing  year.  I  had  not  yet  ascertained  what 
the  quantity  of  whins  given  to  the  horses  actually 
was.  I  now  weighed  the  day's  provision;  and, 
repeating  the  trial  five  or  six  times  at  different 
itatervals,  I  ascertained,  that  the  quantity  given 
to  each  horse  was  from  17i  to  19  lib.  per  day,  Quan%, 
the  afverage  of  the  trials  being  18i  lib.  The 
same  quantity  of  oats  was  given  this  season. 
The  horses  continued  to  show  the  same  relish 
for  the  food;  and  their  condition  was  equal  to 
what  could  be  produced  by  any  feeding,  or  any 
mode  of  treatment,  even  in  cattle  less  exposed  to 
the  heavy  labour,  and  vicissitudes  of  weather, 
which  attend  the  winter  work  of  a  farm. 

The  following  winter,  1814,  I  began  whin 
feeding  on  the  4th  of  November;  my  work 
horses  had  now  been  reduced  to  three  pair,  and 
ihe  whole  number  of  my  horses  was  eight.    I 
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determined,  therefore,  to  increase  the  quantity  of 
whins  given  to  each,  having  it  in  my  power  to  do 
60,  without  increasing  the  number  <^  hands  em- 
ployed in  the  preparation  of  it.  To  each  of  six 
QuMTititj  work  horses,  I  gave  28  lib.,  and  from  20  to  S^ 
lib.  to  the  other  horses.  I  now  wholly  withdrew 
their  oats,  during  the  short  days;  and,  when 
spring  work  commenced,  gave  only  half  the  for- 
mer allowance,  or  3  lib.  2  oz.  For  a  part  of  iJiis 
spring,  one  half  stone  of  hay  was  given  in  part  of 
€traw,  not  from  any  idea  of  the  necessity  of  such 
change,  but  because  my  straw  was  more  than 
usually  scarce ;  and  I  had  saved  the  ^dK>le  hay 
of  the  former  season.  The  condition  of  the 
horses  was  certainly  equal,  perhaps  superior,  to 
what  it  had  been  during  the  former  winter.  The 
quantity  of  com  withdrawn,  sheared  to  be  more 
than  compensated  by  the  additional  10  lib.  of 
whins.  This  feeding  was  continued,  as  in  the 
,  former  seasons,  till  the  month  of  March.  I  have 
always  found,  that  the  horses  begin  to  show  a 
distaste  to  the  whins  about  the  conmiencement 
Period  «t  of  spring.  The  shoots  probably  lose  something 
feedinj^is  of  their  succulence,  or  become  less  palatable 
^▼«»  wpt  ftom  other  changes  which  at  this  season  the  ve- 
getable undergoes ;  and  I  watch  the  first  indica- 
tions of  this,  to  leave  them  off,  and  to  supply 
their  place  with  Swedish  turnip. 

It  were  unnecessary  to  particularize  the  expe- 
rience of  the  succeeding  winter  1815.  It  corre- 
sponded in  every  respect  with  what  I  have  al- 
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ready  stated.  The  whin  feeding  was  qommenced 
in  the  month  of  October,  continued  till  the  usual 
season,  and  was  attended  with  the  same  satisfac* 
tory  result  It  is  now  as  regular  a  part  of  the 
routine  of  the  farm,  as  giving  clover  in  summer^ 
and  turnips  in  winter.  * 

The  expense  which  attends  this  mode  of  fe^d-  Esdmateof 
ing,  may  be  estimated  in  the  following  manner,i 
taking  that  of  1815,  when  I  had  carried  it  to  the 
foil  extent. 


the 


*  The  only  addition  I  made  this  year,  1815>  to  my  ezpe« 
rience  in  i\m  useful  branch  of  farm  economics,  consbted  in 
trying  the  whins,  both  with  fattening  and  young  cattle.  I« 
found,  that  although  the  quantity  of  whms  cut  by  the  woman 
in  the  short  winter  day,  did  not  much  exceed  1^  cwt,  yet  m 
spring,  both  from  the  greater  leagdi  of  4he  day,  and  the  di^ 
nini^ed  severity  of  the  weather,  she  cut  nearly  3  cwt ;  and 
I  DOW  bruised  and  gave  the  remabder,  after  feeding  my 
horses,  (being  nearly  one  h*If}>  to  the  cattle.  Both  those  at 
stall,  and  the  cattle  in  the  courtines,  ate  it  greedily ;  but  I 
did  not  pay  such  particular  attention  to  this  application  of  it, 
as  enables  me  to  state  what  saving  of  odier  food  might  be 
produced*  Indeed,  in  the  feed  of  SO  or  40  head  of  cattle,  it 
must  necessarily  have  been  quite  immaterial*  However,  after 
I  ceased  this  feeding  with  the  horses  about  the  usual  time^ 
(m.  the  beginning  of  March),  I  continued  to  collect  and 
bruise  the  same  quantity;  and  it  was  wholly  given  to  the  cat- 
tle. They  continued  to  eat  it  for  about  a  fortnight  after  the 
horses,  and  then  began  to  show  the  same  distaste  to  it,  only 
picking  particular  parts,  and  leaving  much  of  it :  when  I  saw 
it  was  withdrawn* 


this,  i 
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Prior  to  beginning  February. 

Wages  of  a  woman  cutting  per  day     L.O    O^    6 

Ditto  of  a  boy  employed  in  driving 
and  bruising,  also  6d.»  but  one  third 
of  the  day  at  other  work      -        -004 

Supposed  keep  of  the  mule  6d.»  also 
deduct  as  above        •         -         -        0    0    4 

8  stones  straw        -        -        -        •        0    S    0 


or  4f  d.  for  each  of  8  horses     L.0    3    9 

After  beginning  February. 
Wages  of  a  woman,  cutting  two  thirds 


of  a  day  for  horses  *        -        - 

L.0 

0 

4, 

Ditto  of  a  boy»  one  half  do.  for  do. 

0 

0 

S 

Keep  of  a  mule  one  half  day 

0 

0 

3 

35  lib.  oats         .... 

0 

2 

6 

8  stones  straw        .... 

0 

2 

0 

or  8d.  each  horse        L.0    5    4 
but  where  hay  is  given,  add  4  stones 

at  Is.,  and  deduct  4  stones  straw    -    0    3    0 


L.0    8    4 
being  Is.  Oid.  each  horse. 

I  have  thus  endeavoured  to  detail  four  years' 
experience  of  a  practice  m  husbandry^  which, 
though  not  altogether  new,  has  certainly  not 


*  The  rest  of  the  day's  work  being  allowed  for  the  poftioft 
of  whiof  given  to  the  cattle. 
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hitherto   met  with  the  attention  it  deserves  ; 
nor  am  I  aware  that  any  individual  has  yet  pro* 
secuted  it  to  the  same  extent  I  have  done  my- 
self.   It  has,  however,  within  the  last  two  years, 
been  adopted  on  a  scale  of  great  magnitude,  whintuied 
and  in  a  situation  where  its  advantages  were  lo^^u^ 
highly  conspicuous.     The  forage  used  by  the  ^^^^^ 
Regimental  horses  of  the  British  army  under  the 
Duke  of  Wellington  while  in  the  north  of  Spain, 
aad  in  the  Pyrennees,  was  chiefly  whins,  on  which 
they  were  found  to  thrive  remarkably;  the  whins 
were  collected  by  the  men,  and  either  bruised  be- 
tween two  stones,  or  pounded  in  a  trough.  • 


*  Extract  of  a  LeHerJrom  lAeutenanUColond  Macqre«i 
GOR,  9tk  Focftj  dated  Eigith  ^9th  October,  1816. 

'  I  CAKKOT  answer  jonr  queries  respecting  the  use  of 

*  vbins  widiin  the  period  joa  nendon,  not  having  been 

*  with  the  anny  at  the  time  they  were  so  much  made  use 
'  of.    I  can  oidj  tell  you  generally,  duit  the  horses  of  tfao 

*  aimy  were  chiefly  subsisted  on  them  when  it  was  sta<* 

*  tioaed  in  the  north  of  Spaun  and  the  Pyrennees ;  and  they 

*  were  found  to  thrive  upon  that  kind  of  food.    I  presuipe 

*  it  to  have  been  confin^  to  the  bat  horses,  and  those  em* 
'  ployed  with  the  infantry  re^^ments  and  artillery.     The 

*  cavalry  probably,  duit  is,  the  great  body  of  them,  were 
'  stationed  !a  districts  where  there  was  no  occasion  of  de* 

*  viating  from   the  customary  food.     If  I  recollect  right, 

*  the  whins  were  made  use  of  in  the  same  manner  by  the 

*  army  in  the  south  of  France,  in  the  neighbourhood  of  Bay« 

*  onne.     But  as  to  the  mode  of  preparation*  or  satisfac- 

*  tot  J  answers  to  the  queries  you  state*  I  am  not  prepared 
'  to  speak,  my  information  being  entirely  from  hearsay. 


Digitized  by 


Google 


144        OlN  THE  XCOXOBfY  OP  F£BI>IKG  H0RSB5U 

I  have  no  doabt  but  the  hide  taiacfainery  whidtf 
I  employ  for  the  purik)se  of  btuising,  may  admit 


<  int  I  shall  transmit  the  queries  to  a  firieod,  who  #as  widr 

*  the  army  at  the  xknCf  and  who  I  think  Ukd  j  to  afford  thcf 
^  information  yon  want. ' 

Extract  of  a  Letter  addressed  to  Lietaenard^Colond  Mac-* 
OREORy  9M  Foot. 
*  The  whole  of  the  regimental  horses  and  mules  of  die 

*  dirision  were  fed  hi  this  way  (tis.  on  #htns) ;  the  cfaanCi- 

<  ty  they  atei  I  cannot  eay  i  it  was.  mostly  given  diem  at 
'  night,  when  doing  them  up;  and,  I  thiaky  as  much  at 
'  they  would  eat  during  the  night.  They  occasionally  got 
'  a  small  allowance  of  com ;  and  were  turned  out  to  browse 
'  the  whole  of  the  ilay,  when  not  wanted  i  but  what  they 

*  then  picked  up,  considering  the  time  of  the  year  (winter}^ 

*  and  the  numbers  feeding  nearly  on  the  same  spot,  and  fer 
'  a  continuance,  could  not  have  afiected  them  much  in  point 
'  of  nourishment.    The  period  during  which  whins  const!- 

*  tuted  the  principal  part  of  the  animab*  food,  was  frooj 
^  October  to  March.  Durbg  a  great  part  of  the  time  of 
'  feeding  them  in  diir  way,  they  had  but  litde  work  to  do, 

*  and  improved  in  condition,  haTing  fallen  off  mudi  before 

*  by  thdr  great  fatigues  and  privations.    They  had  pretio 

*  ously  been  fed  on  the  usual  forage  of  straw,  ftc.  &c.  $  hat 

*  always  uncertain  as  to  quantity,  and  often  without  any.* 

*  Rest,  I  think,  must  have  gready  assisted  in  gettbg  them  into 

*  condition,  while  feeding  on  whins.^->At  the  time  of  die  year 

*  when  forage  if  scarceon  the  frontiers  both  of  France  and  Spthi, 
'  the  natives  feed  dieir  horses  and  mules  on  whins ;  and  in 

<  every  house  a  trough  widi  a  heavy  mallet  is  found,  for 
'  preparing  it.    It  is  the  green  shoot  of  the  whin  that  is  cut, 

*  may  be  about  a  foot  in  length,  or  more,  and  jdaced  in  this 

*  trough  (which  is  generally  the  bottom  of  a  tree  scoopeci 
'  out,  and  of  very  hard  substance),  and  then  beaten  with 
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df  much  improvement.  Two  attempts  at  thw^ 
have  fallen  under  my  own  observation ;  tlie  one, 
an  apparatus  for  this  purpose,  attached  to  a 
tiirashing-mill ;  the  other,  a  bruising-mill,  to  be 
driven  by  the  hand  j  but,  in  both  instances,  the 
attempt  has  been  unsuccessful;  and  the  opera- 
tion was  found  to  be  very  imperfectly  performed 
by  either  instrument.  I  therefore  adhere  to  the 
plan  of  a  bark*mill,  originally  adopted,  only  hav- 
ing substituted,  in  place  of  the  old  millstone,  a 
sUme  of  mudi.  greater  weight  and  thickness^ 
which  is  still  dr^wn  with  perfect  ease  by  the 

*  die  mallet,  until  it  b  completely  mashed,  so  that  you  may 

*  rub  it  m  your  hand  like  bran,  and  tb^  prickly  heads  qaitii 

*  pounded  away.    It  it  a  Tery  laborious  employnbent,  which 

*  our  grooms  were  heartily  sick  of. — feeding  on  whins,  it 

*  is  said,  will  gire  the  horses  worms  or  bolts :  Be  that  as  it 
'  may,  almost  tverf  one  of  the  regiment  were  so  affected ; 

'  *  but  whether  from  the  whins,  or  from  former  bad  food,  and 
'  pnTations,  which  make  animals  eat  any  thing  they  can 

*  pick  «p,  n  hard  to  say  ft^-Aht  latter  is  my  opinion ;— ^md 
'  I  consider  the  whiosi  when  given  mixed  up  with  com,  or 

*  straw  and  hay,  to  be  good  food,  atid  such  as  ought  to 
'  make  them  do  their  lirork.  On  the  army  advancing  to 
'  Bayonne,  the  animals  did  their  -work  well.  ^ 

Should  any  such  idea  exist,  that  Whins  are  an  umtHolesome 
food^  I  can  add  to  the  judicious  opinion  expressed  by  thci 
l^itoer  of  the  above  tetter,  a  very  satisfactm-y  testimony.  Dur- 
ing the  last  Bve  years,  it  has  been  my  uncommon  good  for-- 
tune  never  to  have  had  a  sick  horse  in  my  stable.  I  do  not 
infer  from  this,  that  whin-feeding  affords  an  antidote  to  all 
diseases  $  but  it  is  sit  least  proof  that  it  predisposes  to  none^ 

YOL.  T*  E 
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Other  modes 
of  feeding. 


ftwedlsh 


mule.  The  diameter  of  this  stone  is  four  feet 
two  inches,  and  its  thickness,  which  is  uniform 
throughout,  is  17  inches, 

I  annex  a  slight  sketch,  which  I  think  sufli- 
cient  to  enable  any  farmer  to  erect  a  similar  ap- 
paratus J  the  total  expense  of  whicli,  can  hardly, 
in  any  situation,  exceed  6/.  j— mine  did  not  ex- 
ceed 51. 


H^-itlJvr^ 


Having  stated  thai  it  is  olily  for  a  part  of  the 
year,  viz.  from  the  beginning  of  November  to 
the  month  of  March,  that  I  practise  this  me- 
thod of  feeding  working  stock ;  it  may  be  pro- 
per that  I  give  some  further  account  of  the 
manner  in  which  their  feeding  is  conducted  dur- 
ing the  rest  of  the  year^  and  that  in  the  order 
in  which  it  is  pursued. 

The  whins  are  succeeded  by  Swedish  turnip^ 
as  the  principal  constituent  of  the  daily  food. 
I  have  tried  giving  this  food  steamed,  and  mix-* 
ed  with  chaff  J  but  I  am  not  sensible  of  any  ad- 
vantage which  attends  this  practice.  Steaming 
•r  boiling  Swedish  turnip  appears  to  be  attended 
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with  aneflfect  directly,  Opposite  to  th^t  produced 
by  steaming  or  boiling  potatoes.  These  lose 
their  moisture  by  condiment,  that  of  the  turnips 
is  apparently  increased  by  it ;  but  I  look  upon 
Swedish  turnip  given  raw>  to  ba  one  of  the  most 
useful  articles  in  the  food  of  working  stock,,  and 
affording  a  cheap  substitute  for  much  ^f  the  hay 
and  com  usually  consumed  for: this  purpo^ 

The  quantity  of  this  root  consum^ed  by  a  feed-  |jf"****^/ 
ing  ox  is  very  considerable.  .  A  bullock,  which  feeding  with 
will  feed  to  40  or  45  stones  Dutch»  will  consyme  Turnip. 
U  cwt.  per  day.     A  work-horse,  with  a  moderate 
allowance  of  corn,  and  w^th  either  straw,  or  a 
fimall  allowance  a£  hay,   will  not  be  found  to 
consume  more  than  about  SO  or  35  lib.    Now  the 
bullock  will,  on  the  above  feed,  gain  nearly  at 
the  rate  of  l^lib.  beef  per  dayj  which  makes 
,  the  value  of  a  hundred  weight  of  Swedish  tiunip 
the  same  as  a  pound  of  beef,  say  6d.    Taking 
this  as  the  value  of  Swedish  turnip,  the  expense 
of  feeding  8  horses  would  be  as  under. 
2i  cwt.  Swedish  turnip     -        -    L.O     1     5 
50  lib.  oats      -        -        -        .        0    5    0 
Straw  as  before        -        ^        -        0    2    0 


Or  nearly  Is.  id.  per  horse    L.O    8    3 

The  increased  allowance  of  oats  I  conceive  to 
be  indispensable ;  because,  from  the  hard  nature 
of  the  Swedish  turnip,  a  horse  has  not  time  to 
consume  a  sufficient  quantity  to  make  up  for  th« 
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want  of  corn.  The  turtiipf  ought  always  to  he 
well  washed  and  sliced.  Were  they  given  whole^ 
a  horse  would  not  eat  more  than  15  or  16  lib.  in 
the  whole  night. 

This  feeding  I  continue  as  long  as  the  Swedish 
turnip  lasts;  which  is  generally  to  the  very  end  of 
May,  sometimes  longer.  • 
rt^g.         When  the  Swedish  turnips  are  finished,  potatoe 
feeding  commences.    The  potatoes  are  invaria- 
bly given  steamed.     The  means  used  for  this 
purpose  are  now  so  universally  known,  that  any 
description  would  here  be  unnecessary,  t 
Expenteof       The  quantity  of  potatoes  given  to  each  horse, 
it^s.     is  S2  lib.  avoirdupois  per  diem ;  and  the  expense 
of  this  mode  of  feeding  may  be  given  as  under. 

The  provincial  boll,  to  which  I  have  before  al- 
luded, weighs  42  stones  Dutch,  or  45  stones  15 
Ub.  avoirdupois.    When  potatoes  are  at  lOs.  per 


^  The  Swedish  tumips  are  kept  in  tlie  usual  manner ;  be« 
irig  drawn  in  winter,  they  are  deposited  in  long  rows,  be- 
fween^two  sheep  flakes,  supported  so  as  to  bang  ootwards. 
The  turnips  are  drawn  to  a  ridge  at  top  above  the  flakes,  and. 
slightly  covered  with  drawn  straw. 

The  whole  produce  of  15  acres  of  Globe,  Yellow,  and 
Swedish  turnip,  crop  1816,  were  stored  in  this  manner^ 

f  The  particular  apparatus,  which  I  have  used  far  lO 
years,  and  believe  to  be  as  simple,  cheap,  and  efficacious,  Ibr 
a  farm  of  moderate  extent,  a^  any  I  have  seen,  has  been  de- 
scribed in  a  Communication  to  die  Farmer^s  M;^aziae, 
Vih  XLIIl.  for  August  I8K).' 
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bdl,  the  price  per  stone,  of  16  lib«  avoirdupois, 
is,  to  a  very  minute  fraction,  2|d. 

.16  stone  avoirdupois  potatoes,  ^  1  r  a    q    g 

the  above  rate        -        -  -  >     * 

Steaming  -•        •        -  -         008 

£5  lib.  oats,  as  before        -  -         0    f^    6 

8  stones  straw  -        -  -         0    2    0 


Or  Is.  lid.  per  horse    L^    8  10 

The  above  allowance  of  com  given  with  the  ^omp*riwi 
potatoes,  is  more  than  equal  to  the  double  allow-  Potatoes 
ance  given  with  the  Swedish  turnip }  for,  how-  xuniij^ 
ever  valuable  the  latter  root  may  be,  it  bears  up 
prc^xMrtion  to  potatoes  in  the  quantity  of  nutria 
ment  wfaidi  it  contains.    It  is  not  necessary  to 
resort  to  chemical  analysis  to  ascertain  the  a* 
mount  of  tUs  difference.     The  experience  of 
feeding  cattle  will  give  a  more  accurate  estimate 
of  it  than  any  analysis  could  furnish.    A  buliodc 
of  a  good  age,  and  moderatdy  advanced  in  cou* 
dkion,  will  give  three  stones  of  beef  for  every 
too  of  potatoes.    Comparmg  this  with  the  state* 
ment  before  given,  of  feeding  on  Swedish  turnip, 
we  ascertain  that  46t  lib.  weight  of  potatoes 
cotttakts  as  much  nourishment  as  112  lib.  Swed* 
ish  turnip.     Hence  it  may  be  very  safely  alleg- 
ed, that  &t  lib.  weight  of  potatoes,  with  3  Ub, 
4  oz.  oats,  is  a  more  nutritious  feed  for  a  horse    . 
than  6  lib.  4  oz.  of  oats,  and  any  quantity  of 
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Swedish  turnip  along.with  it  Which  a  horse  in  re- 
gular work  has  time  to  eat. 
MrCiu^  Mr  Curwen,  M.  P.  for  Cairlisle.  to  whom  the 

wen  s  Ex-  ,     .        - 

perimentg.  wotM  u  indebted  for  much  valuable  precept,  and 
still  more  valuable  example,  in  the  department 
of  rural  economy,  has  given  a  detailed  account 
of  his  experiments  on  feeding  working  stock 
with  steamed  potatoes;  an  account  which  first 
directed  my  attention  to  this  most  important 
branch  of  farm  management  The  object  of  his 
experiments  avowedly  was,  to  substitute  potatoes 
for  hay,  rather  than  for  com  ;  and  he  has  even 
denounced,  against  any  attempt  to  supply  thexise 
of  com  by  potatoes,  the  penalty  of  certain  fidhure. 
I  have,  however,  not  been  deterred  ftota  making 
t^is  attempt.  Nor  do  I  think  that  fiuliire  was  to 
be  anticipated.  There  was,  in  my  opinion,  good 
ground  to  infer,  from  a  consideration  of  the  re< 
lative  qualities  of  the  two  vegetables,  that  po- 
'      tatoes  might,  in  a  great  degree,  be  advantage^ 

compwison  ously  Substituted  for  oats.    A  working  horse,  i£ 

r^^l^      fed  on  potatoes  alone,  will  consume  about  4&  lib. 

•^  ^^^  per  day.  Now,  4&  lib.  weight  of  potatoes  w«B 
yield  12  lib.  7  oz.  of  dry  weight  or  flour.  A  Wis* 
Chester  pedk  of  oats,  the  largest  allowance  a  farm- 
er would  think  of  giving  to  a  horse,  supposing 
him  to  have  nothing  but  oats  and  straw,  weighs 
(of  good  oats)  about  10  lib.,  which  will  yield  a- 
bout  5  lib.  13  oz.  meal.  Now,  it  is  no  unreason- 
able presumption,  that  12  lib.  7  oz.  of  potatoe 
flour  (which  would  yield  6k  lib.  of  starch)  con* 
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tains  at  least  an  equal,  if  not  a  considerably  great- 
er quantity  of  nourisliipent  than  5  lib.  13  oz.  of 
oatmeal.  But  a  farm  horse  working  9  hours  a 
day,  (and  often  ten  hours  during  the  turnip  sea- 
son), has  not  time  to  eat  42  lib.  weight  of  pota- 
toes  with  a  proper  quantity  of  straw.  It  is  there- 
fore advisable  to  give  only  32  lib.  weight  of  pota- 
toes, and  to  substitute  a  small  proportion  of  oats 
between  yokings.  Mr  Curwen's  practice  is  to 
give  21  lib.  of  potatoes  and  8  lib.  of  oats.  It  ap- 
pears to  me,  that  he  has  thus  stopt  short  of  the 
iiill  measure  of  aidvantage  which  was  to  be  deriv-^ 
ed  from  a  practice,  of  which  he  has  so  well  illus- 
trated the  importance. 

From  the  time  that  the  potatoes  are  done,  closer  *nA 
which  always  last  till  the  middle  of  July,  often  , 

tin  the  1st  of  August,  the  horses  are  kept  on  the 
usual  feed  of  clover  and  tares.  I  have  sometimes 
given  green  buck  wheat ;  but  prefer  either  of  the 
others.  Along  with  the  clover,  &c.  the  horses 
generaUy  get  a  feed  of  3  lib.  2  oz.  oats ;  and  this 
mode  of  feeding  continues  till  the  commence- 
ment of  the  whin  feeding.  Of  such  land  as  mine, 
a  horse  will  consume,  during  that  time,  the  pro^  Eipen^of. 
duce  of  about  half  an  acre,  which  may  be  esti- 
mated at  about  3/.  10s.,  or  a  trifle  more  than  8d. 
per  day ;  which,  with  the  oats  as  before,  valued 
atSM.,  is  Hid.  per  day. 

I  now  conclude  this  account,  by  an  estimate  of  Estimate  of 
the  annual  expense  of  feeding  working  horses  aCf  A"""^-^- 
cording  to  the  plan  which  I  have  detailed. 
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From  1st  November  to  l3t  February, 

at  4fA  per  day--<Whins)        -       £.1  16     5 
]From  1st  February  to  15th  March,  at 

8d.  ditto      r        .        -        .        .18     8 
From  15th  March  to  15th  May,   at 

Is.  14d.-^Swedish  Turnip)        -        3    2     6 
From  15th  May  tp  20th  July— (Pota^ 

toefeeding>l-atl8.Ud.    .        •        3  12  lOi 
From  20th  July  to  1st  Novemberi — 

rClover,  Tares,  &c.)— at  Hid.      -      5    0  lOt 


Expense  of  feediog  1  horse  p.(mn.    £.15    1     Si 

According  to  this  method  of  feeding  work- 
horses, a  saving  is  obtained  of  at  least  half  the 
usual  expense,  calculated  to  be  incurred  in  this 
department  of  farm-management,  in  the  more  im- 
proved districts  of  the  country.  I  should  take 
little  credit  for  this  saving,  if  obtained,  as  it  of- 
ten is  by  such  an  abridgement  of  the  labour  re* 
quired  from  horses,  as  is  supposed  to  compensiUie 
for  the  poverty  of  their  fere;  *  a  mode  of  ma- 
nagement which,  feirly  considered,  will  be  found 
'  more  expensive  than  the  highest  and  most  exti:a- 
vagant  feeding  that  can  be  given  by  the  fermer. 
From  the  horses  fed  as  I  have  described,  a  quan- 


*  Iq  many  parts  of  the  Highlands*  this  is  carried  to  so 
great  a  length,  that  the  crowd  of  small  and  wretched  animals 
employed  on  a  farm  do  not  work  three  months  out  of  the- 
tweke— -the  remaining  nine  being  allowed  them,  for  gleaning, 
among  rooks  and  mosses,  their  scanty  sabsistencew 
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tilj  of  labour  is  obtained  equal  to  the  work  of 
any  farm  horses  in  the  kingdom  ;  f  while,  at  the 
same  time,  their  c^nditioa  evinces  that  their  food 
is  fully  adequate  to  the  labour  they  have  to  per- 
form.  * 


f  The  practice  of  mj  fiurm,  in  this  respect,  b  the  same 
which  generally  prevails  in  Berwickshire — 2  yokings  of  4| 
hours  each}  whik  the  hagdi  of  day  pecorirt  k ;  lengthened,  in 
sll  press  of  work,  at  seed-time,  turnip-sowing,  or  harvest,  to 
5  hours— and,  daring  the  short  day,  from  day-break  to  night- 
fall, allowing  a  short  halt  at  vtdtday.  The  distance  from 
which  lime  and  coals  are  driven,  is  eight  miles ;  and  when  at 
this  work,  the  horses  go  twice  a  day— an  exertion  which  no 
hones  QooUT  make  for  any  gveat  lenfih  of  tim^  mad  which 
only  horses  in  the  best  condition  could  do  at  alL  Each  sin* 
gle  horse  takes  a  load  of  15  cwt.  of  coals ;  thus  carrying  1^ 
ton  per  day.  At  thb  work,  an  extra  feed  morning  and  evea« 
ing  is  given  in  their  month  bags,  and  ale  whBe  k>adhig*' 

IH  March,  U17. 
The  focegobg  Essay  having,  been  returned  to  me»  for  the 
purpose  of  preparing  it  for  the  press,  I  am  enabled  to  add  to 
it  the  experience  of  another  season,  but  differing  in  no  re- 
spect from  that  of  the  preceding  year.  The  sanoto  mode  of 
feeding  has  been  regularly  practised  Ihraaghoat  dria  wiatei^ 
ioi  hit  bin  attended  i»cj«eryffespect  whh  the  same  sa|i«* 
laditj  ftinita. 
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FIORIN    GRASS, 
(Agrostis  Stohnifera.) 


The  attention  of  the  public  having  been  called 
to  the  cultivation  of  this  grass,  which  was  stated  to 
be  very  productive,  while  it  was  at  the  same  time 
found  to  be  nutritious  as  food  for  horses  and  live 
stock,  the  Highland  Society,  desirous  of  ascer<* 
taining  the  degree  of  success  which  promised  to 
attend  its  introduction,  and  the  proper  mode  of 
cultivation,  offered  Premiums  for  the  greatest 
quantity  of  Fiorin,  raised  in  Scotland,  upon  an 
extent  not  less  than  two  Scots  acres.  The  So- 
ciety required  from  competitors,  an  accurate  de- 
scription of  the  manner  the  experiment  had  been 
made,  and  upon  what  kind  of  soil. 

The  Premiums  having  been  advertised  for  se- 
veral years,  came  to  be  decided  in  January  1816« 
Among  the  competitors  were  General  Sir  Jamea 
Stewart  of  Coltness,  Norman  Lockhart  Esq.  of 
Camwath,  Mr  John  Baird,  Mans^^  of  the  Shotts 
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Iron  Works,  and  Mrs  Trotter  of  Castlelaw ;  all' 
of  whom  communicated  the  result  of  their  expe- 
riments to  the  Society, — ^which  were,  upon  th<* 
whole,  very  favourable.  Sir  James  Stewart  had 
cultivated  the  Fiorin  upon  the  most  extensive 
scale ;  but  Mr  Baird  and  Mrs  Trotter  having 
raised  the  greatest  weight  upon  the  extent  of 
ground  required  by  the  Society's  advertisement," 
the  premiums  were  awarded  to  them, 

TTie  certified  statement  in  favour  of  Mr  Baird 
bears,  •  That  the  ground  chosen  by  him  for  the 

*  raising  of  this  plant,  was  nearly  four  acres  in 

*  extent ;  of  which  2  acres  and  21  falls  were  a 

*  good  black  moss  soil,  and  the  remainder  earthy 

*  land,  upon  a  bank  too  steep  to  be  woi-ked  by 

*  the  plough ;  delved  and  levelled,  not  ridged, 

*  but  having  a  furrow  at  every  24  feet ;  manured 
'with  coal  ashes  from   the  workmen's   houses, 

*  at  the  Wrto  of  about  50  single-horse  carts  per 
*acre. 

•  From  the  aforesaid  ground,  managed  as  above^ 

*  described,  the  produce  of  Fiorin  grass  has  been 

*  this  year  (1815,  which  is  its  second  crop  on  the 
*moss,   and  the  third  on   the  earthy  land)  in* 

*  weight  and  quantity  as  follows,  viz.    On  the 

*  moss  at  the  rate  of  8029  stones  Tron  wei^t,' 

*  or  29  tons  15  cwt.  Si  lib.  per  acre ;  and,  on  the 

*  earthy  land,  by  the  attestation  of  General  Sir 

*  James  Stewart,  and  of  Robert  Russel  and  Wil- 
Miam  Stark,  who  cut  it,   a  still  heavier  crop; 

*  which  is  now  cut,  but  has  not  been  weighed  on 
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*  account  of  the  snow.    The  above  ground  was 
f  measured  and  attested  by  James  Morton,  land- 

*  surveyor  at  Shotts  Works ;  and  the  green  Fiorin 

*  gra»  weighed  by  Robert  Russel,  Gavin  Russel, 
^  and  WiUiam  Stark,  according  to  their  attesta- 

*  tions,  taken  by  James  Stewart  Esq*  of  Carphin, 

*  Justice  of  Peace :   All  which  is  hereby  certi* 

*  fied  by  Colonel  George  Callander  and  the  Mi* 

*  nister  of  the  parish. 

*  Geo.  Callander. 

*  Arch»  Livingston,  Mnu^ 

Mrs  Trotter^s  statement  is  contained  in  a  letter 
firom  that  lady  addressed  to  the  Secretary,  and 
floerits  being  given  at  length.    It  is  as  follows. 

•SiE,  Bushj  Dec.  15/6,  1815. 

*  As  a  competitor  for  the  premium  offered  by 
'  tbe  Highland  Society  for  the  best  fiorin  Grass, 

*  I  have  the  honour  of  enclosing,  for  the  consi* 

*  deration  of  the  Members  of  the  Society,  a  cer- 

*  tifkate  of  the  quantity  raised  on  my  s^^s  pro* 
^  perty  at  Bush ;  and,  in  cooiplianei)  with  their 
^  desire^  that  a  minute  rq>ort  of  the  ittanner  in 
t  wliich  the  experiment  was  made  m^ht  be  al« 
<  »  given,  I  beg  leave,  for  their  information,  to 

*  3ub)6ij|  the  following  particulars,  of  tlie  me* 

*  thod  we  have  adopted  in  the  cultivaticm  of  this 
f  grass* 

^  In  October  1812,  we  (Wanted  about  one  acf^ 
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«  and  a  -half  after  fallow ;  the  plants  were  ga- 

*  thered  partly  from  the  fields  in  general,  and 

*  some  from  the  water;  but  we  have  found  die 
^  land  plants  succeed  best*    The  plants  being  laid 

*  on  the  ground,  were  covered  only  with  the 

*  moss  taken  out  of  the  furrows,  thrown  ovei* 
^  them  with  a  spade,  and  rolled  the  spring  foU 

*  lowing.     In  ihe  summer,  the  grass  was  twice 

*  weeded,  which  occasioned  a  very  considerable 

*  expense ;  and  the  grass  was  materially  hurt  by 
'  the  second  weeding,  as  it  loosened  the  strings 

*  of  the  Fiorin,  which  would  otherwise  have  taken 
'  root,  and  have  covered  the  ground  with  plants 

*  more  q[)eedily^    Hie  first  crop  was  cut  in  Oc- 

*  tober  1818,  but  was  not  more  than  300  stones 

*  per  acre.    In  spring  1814,  a  part  of  this  grass 
^  or  land  was  top-dressed  with  horse  and  cow- 

*  dung,  and  the  rest  with  ashes  from  the  moss^ 

*  It  was  cut  in  the  autumn  of  the  same  year ; 

*  when  the  part  top-dressed  with  dung  yieldea 

*  hardly  any  giass,  but  that  with  the  ashes  was  a 

*  very  abundant  crop. 

•  This  year,  1815,  it  has  received  no  manure  $ 
^  the  grass  is  very  equally  good  over  the  whole/ 

*  and  the  weight  is  as  certified.     It  was  from  this 

*  grass  the  experiment  was  made. 

*  At  Whitsunday  1814,  we  planted  another 

*  acre  and  half  in  the  same  field  after  fallow, 

*  with  strings  of  the  oldest  Fiorin.     A  piece  hav-^ 

*  ing  been  left  uncut  to  supply  plants,  we  co- 

*  vered  these  with  a  compost  of  Hme  and  moss  ? 
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*  we  considered  these  plants  to  m^ke  nmch  mpre 
'  rapid  progress  than  the  first  planted  ;  and  the 
^  crop  cut  in  autumn  1814,  only  six  months  af^ 

*  ter  being  planted,  was  better  than  that  planted 

*  in  1812,  though  not  cut  for  a  year.    We  did 

*  not  weed  this  grass  of  any  thing  but  thistles 

*  and  dockens ;  and  the  land  is  this  year  quite 

*  as  clear   as  the  other.     It  has  received  no 

*  manure  since  being  laid  down  in  Fiorin ;  and 

*  the  crop  this  second  yeai*  has  been  most  abun« 
'  dant,  as  certified. 

*  Whether  this  acre  and  a  half  succeeding 

*  better  than  the  first,  is  owing  to  the  compost 

*  of  lime  covering  the  strings  instead  of  only 

*  moss  i  or  to  the  land  not  being  so  entirely  moss, 
*'  but  in  some  degree  mixed  with  a  loamy  soil,  I 

*  am  not  a  judge. 

'  In  autumn  1814,  we  again  planted  about  an 

*  acre  and  a  half  in  the  same  field  after  fallow.— 

*  The  plants  or  strings  were  again  cut  from  the 

*  oldest  Fiorin,  and  covered  with  ashes  from  the 

*  moss.    This  land  is  quite  peat-moss.    The  quan- 

*  tity  cut  from  this  part,  being  the  first  year's 
,  *  crop,  was  641  stones  Tron,  in  October  1815 : 

'  But  we  do  not  consider  this  to  be  so  good  a 

*  crop  as  that  part  was  the  first  season,  which  was 

*  planted  only  at  Whitsunday,  and  covered  with 

*  the  same  compost ;  nor  is  tlie  ground  so  well 
«  covered  with  plants  as  that  was  the  first  year. 

*  In  autumn  1815,^we  have  planted  in  the  same 

*  field,  the  land  having  been  previously  trench- 
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«  ed,  pared  and  bumt^  about  an  acre  and  a  quar- 
'  ten    The  plants  were  mostly  gathered  from  the 

<  uncultivated  part  of  the  moss  in  this  field,  and 
'  covered  with  the  ashe$  made,  on  the  land.     This 

*  new  planting  is  looking  remarkably  well  for  the 

*  time  it  has  had,  perhaps  better  than  any  of  the 

*  rest  did  at  the  same  age.  I  hope  the  above  ac- 
'  count  will  be  in  some,  degree  satisfactory  to  the 

*  Gentlemen  Members  of  the  Society.  And  I 
'*  have  the  honour  to  be,  &c. 

*  Ann  Trotter.  ' 

,  Certificate  by  Sir  Geo|ge  Clerk,  Bart.  M.  P* 
John  Inglis,  Esq.  J.  P.  and  the  Reverend  Mr 
Torrence^  Minister  of  Glencross,  referred  to  in 
the  preceding  letter. 

•  Bush^  Dec.  11,  1815. 
*  We,  the  undersigned,  this  day  attended  the 

*  cutting  and  weighing  of  20  falls  of  Florin  grass, 

*  <m  the  property  of  John  Trotter,  Esq.  of  Castle- 
^  law,  the  land  being  in  his  own  immediate  pos- 

*  session.    The  grass  was  cut  this  day,  which  was 

*  perfectly  fair ;  and  the  weather  having  been>  for 

*  some  time  previous,  hard  frost,  must  have  con- 

<  siderably  diminished  its  weight.     It  weighed 

*  228  stones,  Hay  or  Tron  weight,  22  lib.  to  the 

*  stone,  being  at  the  rate  of  1824  stones  Tron 

*  per  acre.     Mrs  Trotter  has  above  four  acres  of 

*  Fiorin  in  this  field  j  and  we  are  of  opinion,  that 
Mhis  part,  selected  for  the  experiment,  was  a 
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^  fair  specimen,  or  rather  below  the  avertge  peV 
*  acre.  The  aoil  is  peat-moss,  and  has  been  ina- 
<  mired  with  ashes  from  the  moss. 

*  George  Clekk. 

*  William  Tourewce. 

*  John  Inglis.  ^ 


From  the  above,  and  other  experiments,  the^ 
results  of  which  have  been  communicated  to  the 
Highland  Society;  and  from  the  correspondence 
of  the  original  patron  and  champion  of  Fiorin, 
(Dr  Richardson  of  Ireland),  with  some  exteneive 
-proprietors  deeply  interested  in  the  proq>erity 
and  improvement  of  the  Highlands  of  Scotland, 
of  which,  with  the  sanction  of  the  Doctor,  the 
Highland  Society  has  been  possessed  by  Sir  James 
Stewart,  the  Society  has  been  induced  to  think 
that  the  cultivatkm  of  this  plant  nugbt  be  mtro« 
duced  with  advantage  in  many  parts  of  the  North 
and  West  flighlands.  In  this  view,  and  in  the 
hope  that  some  of  its  public-spirited  Members 
connected  witli  that  part  of  the  country,  may 
feel  disposed  to  give  the  cultivation  of  Fioiin  a 
fair  trial  in  these  extensive  districts,  where  the 
Want  of  a  supply  of  provender  for  eattle  in  win- 
ter frequently  proves  so  disastrous  to  the  store 
farmer,  the  Society  has  recommended  to  the 
Editor  to  notice  Dr  Richardson's  suggestions  on 
this  subject*    Experiments  might  be  made  in  tlio 
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first  instance,  in  difierent  situations,  on  a  small 
scale,  and  consequently  at  a  moderate  expense. 

Dr  Richardson  recommends  peaty  and  moory 
soils,  a^  well  adapted  to  Fiorin:  And,  as  much  of 
the  wastes  and  unproductive  tracts  in  the  High- 
lands,  are  composed  of  these,  this  is  an  addition* 
al  inducement  for  making  the  trial,  and  is  at  same 
time  favourable  to  its  success. 

It  appears  to  be  fully  ascertained,  that  bleak 
exposures  and  cold  regions  are  peculiarly  con- 
genial to  Fiorin,  as  it  has  been  found  to  show  it- 
self spontaneously,  and  in  more  abundance  in 
tiiese,  than  in  more  favoured  situations. 

In   describing  mossy   soils,    Dr   Richardson 

states,  that  these  are  to  be  found  in  a  variety  of 

gradations,  *  from  light,  spungy,  fibrous  peat, 

.    *  until  it  terminates  in  pure  earth  ;  the  interme- 

*  diate  shades  being  formed  by  a  natural  mixture 

*  of  earth  with  peat,  in  proportions  perpetually 

*  varying  between  the  two  extremes,  and  are  ge- 

*  neraily  described  by  the  term  Mdar.* — The 
Doctor  prefers  moory  soil  to  either  light,  spungy 
peat,  or  pure  earth. 

*  In  the  selection  of  our  site  (says  he),  I  pre-  sciecUoi?  of 

*  fer  the  moor  I  have  already  described  to  the  m^Xw!^" 

*  pure  peat;    though  the  latter  would  answer, 

*  should  the  former  not  easily  be  found.    I  wish 

*  our  meadow  to  be  in  the  confines  of,  or  rather 

*  contiguous  with,  rfry,  ^rm  mountain,   as  the 

*  resort  of  cattle  about  our  meadow  in  the  winter 
'  will  be  great }  if  soft,  the  ground  would  soon 

VOL.  V.  JL 
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*  posdi ;  and  should  the  peaty  soil  of  the  mear* 
'  dow  itself  be  wet  and  spouty,  it  must  be  wdA: 

*  dried  by  numerous  diallow  9ur&oe*draiiis. 

*  So  soon  as  the  ground  ^lall  be  selected, 
^  and  the  size  of  our  meadow  determined,  it 

*  must  be  effectually  enclosed,  for  no  beast  must 

*  ever  tread  on  the  interior*    In  one  part  of  the 

*  enclosure,  on  a  side  where  the  ground  is  dry^ 

*  and  separating  the  meadow  from  the  mountain, 

*  the  fence  nmst  be  ar  stone  and  lime  wallr  8  or 

*  9  feet  high,  and  of  such  length  as  shall  be 

*  deemed  sufficient,  when  its  use  i^  known :  In 
'  this  wall  a  door  is  to  be  left,  and  open  shed» 
^  formed  of  tlie  wh<^  length,,  oa  boA  the  inside 
<  and  outside. 

'  The  best  moOTy,  soil,  I  conceiire  to-  be  that 

*  where  there  is  a  considerable  admixture  ^of 

*  earth,  and  at  lesust  18  inches  deep.. 

«  Where  the  moory  grounds  are  very  wet,  but^^ 

*  by  a  diversity  of  surface  and  declivities  afford* 

*  ing  facilities  of  discharge  to  the  water,  by  ifre- 
^  quent  shaHow  drains,  I  considier  the  ground  as 

*  very  favourable;  for  here  there  is  always  a  mix- 
'  ture  of  alluvial  matter,  and  the  fibrous  peat  is 
\  decomposedy  decayed^  and  converted  into  good 

*  soil. 

*  Where  cattle  have  broken^  and  abused  the 

*  surface  (sofl  from  undischarged  water),  and 

*  thrown  up  little  hillocks,  this  description  is  very 

*  favoimible  (where  drainage  is  easy);  for  the  feet 

*  of  the  cattle  have  destroyed  the  fibrous  texture 

*  of  the  peat^  converting  it  into  a  rich  mud*  ^ 
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tf  the  soil  is  a  dry  peftty  moor,  of  less  thtn  15 
inches  deep,  having  but  a  small  admixture  aC 
earth,  and  the  peat  but  little  decomposed,  mantuv 
ing  with  earthy  composts,  which  may  be  easily 
had  where  the  substratum  approaches  to  da^^ 
would  improve  it  much  ibr  the  production  dt 
Horin. 

If  such  consolidated  materials  are  not  to  be 
had  with  convenience,  the  ashes  with  which  the 
ground  is  to  be  fertilized,  must  be  given  in  great- 
er abundance. 

Of  all  descriptions,  cut  out  moss  is  the  most 
readily  converted  into  Fiorin  meadow,  as  min^h 
of  the  work  is  jpreviously  done  by  the  turf-cutter. 

P^ng  and  burning  are  much  recommtoded,  ^reptm^n 
and  said  to  succeed  well;  yet  Dr  Richardson 
states,  that  he  never  adopted  it^^    He  says,  *  We 

*  should  in  this  practice  be  very  sure  we  do  not 

*  destroy  a  better  soil  to  get  at  a  worse;  the 

*  very  upper  surface  of  all  soils  is  formed  by  the 

*  decomposed  vegetables  that  have  long  grown 

*  upon  it,  and  their  roots:  This,  for  so  much  as  it 

*  gives,  is  valuable ;  and  in  spungy  How^bc^s,  I 

*  always  scrape  together  this  thin  coat  of  vege- 
'  table  earth)  before  I  bum  the  ^unge  below  iU 

*  The  destruction  of  this  little  valuable  skin> 

*  is  one  objection  to  paring  and  burning;  ano- 

*  ther  is,  that  it  manures  but  once;  yoU  must  go 

*  elsewhere^   when  you  require  ashes  for  top* 


*  I  was  astonished  to  find  the  practice  of  bum* 
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'  ling  deep  moory  bogs  into  aAes»  im  heaps  lon^ 

*  lifted,  sa  little  practised  in  Scotland.'  At- 
though  it  affords  a  large  quantity  of  ashes,  ready 
to  be  applied  either  pure,  or  in  composts^  it  costs 
little ;  and  ashes  afe  the  very  best  manure  for 
Fiorin. 

*  Though  I  condemn  the  process  of  paring 

*  and  burning  as  a  general  practice^  I  approve  it 

*  in  particular  cases  as  a  cheap   and  effectual 

*  mode  oi preparing  the  ground  for  Fiorin ;  as,  for 

*  instance,  where  the  moor  is  earttnf^  and  sufE- 

*  ciently  deep ;  for  then,  sbould  we  destroy  the 

*  surface,  we  find  another  at  all  depths,  adapted 

*  to  our  purpose,   and  easily  enriched  by  the 

*  ashes :  In  this  case  (earthy  moor),  I  recommend 

*  a  very  small  quantity  of  well  slaked  lime. 

*  As  f  o  the  preparation  of  the  moor  (or  indeed 

*  any  ground)  for  a  Fiorin  crop,  the  water  must 

*  first  be  discharged^  and  then  it  must  be  opened 

*  and  loosened  at  least  eight  inches  deep,  raising 

*  the  spade  or  plough,  as  the  case  requires :  The 
'  smface  is  then  to  be  brought  to  a  tolerable 
^  level,  and  as  many  shallow  superficial  drains 
'  must  be  cut,  as  will  preserve  the  meadow  at  all 
^  times  in  a  sufficient  state  of  drynesSr 

*  Let  the  proprietor  now  consider  what  qttan- 

*  tity  of  ashes  *  he  can  afford  to  his  field;  and  iet 


*  It  w6u1d  have  been  desirable,  to  know  the  quantity  of 
iuhe9  Dr  Richardson  would  recommend  for  an  acre— the 
iane  with  regard  to  lime,  where  this  use  of  that  subatanoe  I* 
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*  faisQ  spread  one  half  of  them  on  the  surface  y 

*  then  mix  these  asbeft  with  the  upper  part  of  the 

*  soil,  four  inches  deep,  by  harrow  or  spade,  or 
'  plough  arid  harrow. 

*  The  Fiorin  stolones  are  to  be  scattered  over  Mode  of  Uy- 

*  the  surface  at  random ;  the  remainder  (rf  the^  R?rir"* 

*  ashes  to  be  spread  over  them,  pure  or  in  com-' 

*  post ;  and,  if  not  sufficient  nearly  to  cover  the 

*  surface,  as  many  shovelfuls  as  are  necessary  are 

*  to  be  taken  from  the  raw  ground  contiguous, 

*  where  sufficiently  loose  and  friable. 

*  I  formerly  cut  the  stolones  into  portions,  two 

*  and  three  inches  long,  but  I  now  spread  the 

*  strings  whole :  The  former  method  may  be  use* 

*  ful  where  stolones  are  scarce,  but  when  abun- 

*  dant  it  is  unnecessary  :„  It  may  be  convenient, 
'  indeed,  when  the  long  strings  are  spread,  to 

*  follow  with  a  basket  of  cut  strings,  and  to  throw 
'  handfuls  where  deficiencies  appear,  and  throw  a 

*  little  compost  over  them. 

*  The  ground  (especially  the  loose  moor)  will 

*  be  consolidated  by  rotting;  and  the  fibres  from 

*  the  joints  of  the  strings  will  sooner  root,  and 

*  take  a  firmer  hold. 

*  The  more  stcJones  you  can  afford,  the  better; 

*  but,  if  a  plentiful  supply  is  not  within  your 
'  reach,  more  surface  manure  will  be  required 


recommended.  There  is  no  doubt  Uie  Doctor  will  be  ready 
lo  commonicate  his  opinion  on  thete  points,  and  any  others^ 
lo  gentlemen  who  resolve  to  try  the  cultivation  of  Fiorin« 
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*  to  make  the  nascent  stolones  more  mimerarr^ 

*  and  more  luxuriant^  that  they  may  clothe  tlie 

*  ground  sooner. 

^^^        *  Rorin  may  be  laid  down  in  any  month  in 
'  the  year  j  but,  to  give  it  the  proper  advantage 

*  over  weeds  and  other  grasses^  it  is  proper  to 

<  choose  a  season  so  late,  that,  when  these  spon- 

*  taneous  rivals  vegetate,  they  will  be  so  tender 

*  as  not  to  hear  the  winter  frost,  and  yet  a  sea* 

*  son  early  enough  to  leave  sufficient  powers  of 

*  vegetation  to  make  the  florin  take  root,  and 

*  be  proof  against  the  effects  of  frost. 

*  In  rich  ground,  and  a  mild  climate,  I  should 

*  say  the  middle  of  September,  but,  in  bleaker 

*  regions,  I  recommend  the  very  beginning. 

*  It  is  not  expedient  to  propagate  Eorin  by 

*  seed,  like  other  grasses :  The  young  tendril  is 

*  slow  of  growth,  diminutive  and  hair-like ;  nor 

*  does  it  come  forward  until  the  second  year.  * 
Dr  Richardson  does  not  appear  to  recommend 

laying  down  Fiorin  in  the'  same  year  after  pota- 
toes, as  the  season  is  rather  too  far  advanced  be- 
fore they  are  removed;  but,  if  the  operation 
should  he  delayed  until  April,  then  break  the 
ground  again  as  you  lay  down,  refreshing  the 
isurface  with  ashes  and  compost. 
^]^J^  •  I  have  (says  the  Doctor)  often  mentioned 
^  Composts  ;  they  are  useful  when  you  lay  down 

<  to  cover  the  strings }  and  essentially  necessary 
«  for  future  top-dressing :— ^But  wher^  are  you  to 
^  ggt  theq[i  ? 
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*  The  moory  soil  itself,  when  earthy^  is  an 
^  excellent  basis;  mixed  with  abundance  of  ashes 

*  and  a  little  lime,  it  will  be  fit  for  use  almost  on 

*  the  instant    Lime  is  congenial  to  Fiorin ;  but 

*  I  beg  to  be  understood,  whenever  I  mention  i^ 
^  I  mean  the  very  smallest  quantities  ;-^ven  so, 
^  it  is  never  to  be  considered  as  absolutely  ne- 

*  cessary« 

*  Where  the  soil  is  p«re  peat,  strengthen  h; 
<  with  consolidating  material,  as  stiff  day :  Tliis 

*  should  be  mixed  with  lime,  and  turned,  to 

*  make  the  stuff  friable,  before  it  be  mixed  with 
^  the  peat  soil,  which  is  to  complete  the  com- 
^  post,  with  abundance  of  ashes. 

*  After  the  Fiorin  is  laid  down,  and  vegeta-  weedii^. 

*  tion  commences,  it  is  of  great  importuice  to 

^  weed  out  all  prominent  rivals  to  it,  that  it  may       , 

*  obtain  exclusive  possession  of  the  fields  more 
^  especially  the  first  year. ' 

Dr  Richar<teon  recommends  to  ^  commence  Kcming. 

*  mowing  the  Fiorin  crop  about  the  1st  of  Oc- 
^  tober,  and  n^t  sooner; — say  a  third  or  fourth 
^  part  of  the  fiekL^  This  is  to  be  made  into  hay 
^  that  wiU  stand  through  the  wiKter.  For  this 
^  purpose,  after  the  grass  cut  is  sufficiently  dried, 
^  it  is  to  be  made  up  in  trampcocks,  about  1500 
**  or  1800  pounds  weight  each. 

'  Tlie  larger  portion  of  the  crop  is  to  be  left 
**  standing,  and  is  to  be  cut  occasionally  thnnigh 
^  the  winter  and  q[)ring,  on  dry  days;  never 
^  j^vin^  it  to  the  cattle  until  four  or  five  days 
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*  cut ;  and  then  it  may  either  ftand  for  weeks 

*  without  injury,  or  be  ^ven  to  them  at  any  in- 

*  terval  after  the  first  three  or  four  days, 

^  The  green  food  for  the  cattle  is  to  be  ma« 

*  naged  thus  :-r— When  cut,  it  ia  to  be  opened 
f  out  and  dried ;  then  in  an  hour,  wet  or  dry, 
<  rolled  up  in  spherical  l^>cocks  about  15  pounds 

*  each.    When  these  have  stood  four  days,  and 

*  we  find  them  tolerably  dry:,  we  carry  as  many 

*  of  them  as  will  serve  to  fee4  the  stock  for  th/ee 

*  or  four  days,  into  the  interior  shed,  to  which 

*  cattle  have  not  stccess ;  and  we  lay  them  oa  a 

*  stage  of  sticks,  or  hurdles,  accessible  tp  t\w  air 

*  on  all  sides,  but  protected  from  rain.    From 

*  this  shed,  and  not  from  the  field,  we  carry  the 
^  provision  for  the  cattle,  through  the  door,  to 

*  the  exteriqr  shed,  to  which  they  have  access 
f  front  the  mountain :  In  this  shed  they  are  fed^ 
^  and  havd  at  all  times  protection  from  the  wea- 

*  ther,  with  free  ingress  and  egress. 

^  Although  it  is  necessary  to  have  trampcocks 

*  of  dry  hay  in  the  field,  as  a  resource  in  the  e^ 

*  vent  of  the  severity  of  the  weather,  or  mow 

*  preventing  access  to  the  standing  crop ;  yet  it 
^  is  more  advantageous  to  feed  the  cattle  on 
^  green  food,  because  its  quantity  is  greatly  in- 

*  creased  by  the  growth  of  Fiorin  stolones  through 

*  October  and  November ;  because  none  of  the 

*  juices  are  lost  by  evaporation  ;  and  because  the 

*  trouble  and  expense  of  saving,  stacking  or  stoi^. 
«  ing,  is  thereby  avoided,     , 


Digitized  by 


Google 


FIORIH  OrA88«  l69 

*  In.  order  that  the  green  food  may  be  given 

*  to  the  cattle  in  a  state  sufficiently  dry,  the  grass 
'  should  be  removed  in  small  quantities  from  the 

*  meadow  to  the  interior  shed,  thence  to  tlie  ex^ 

*  terior,  where  it  is  consumed.    Were  the  grass 

*  to  be  accumulated  in  the  inner  or  outer  shed, 

*  it  would  become  fusty. ' 

Dr  Richardson  recommends  occasional  top*. 
dressings,  in  order  to  render  the  crops  of  florin 
more  luxuriant,  and  continue  these  crops  for  a 
series  of  years.  It  appears  fully  ascertained,  that 
ashes,  where  these  can  be  had  or  produced  in  snC- 
ficient  quantity,  are  the  best  manure,  whether  us* 
ed  in  the  original  preparation  of  the  field,  or  in 
top-dressings  afterwards. 

There  has  been  recently  published,  *  A  Letter 

*  on  the  Improvement  of  Grassy  Mountains,  de- 

*  tailing  the  measures  by  which  they  may  ba 

*  made  to  maintain,  through  winter,  the  whole 

*  stock  that  grazed  upon  them  in  summer,  *— by 
Br  Richardson,  who,  from  two  experiments  in 
1815  and  1816,  has  come  to  the  conclusion,  that  a 
valuable  crop  of  Fiorin  may  be  obtained,  in  those 
elevated  situations  where  he  had  found  it  inter- 
mixed  with  other  grasses,  without  breaking  the 
surface,  or  performing  any  other  operation  than 
furface-drtiimngf  weeding^  and  top^ressing ;  by 
nieans  of  which,  and  late  mowing,  the  f  natural 
mixed  sole  '  could  be  converted  into  pure  Ekirin 
meadow,  of  great  value  and  permanent  contir 
nuance. 


Digitized  by 


Google 


I7d  noKm  €fRA««# 

The  Highland  Society  will  be  happy  to  be  fa^ 
voiired  with  a  communication  of  the  result  c£  any 
experiments  which  maybe  made  in  the  cultivation 
ofFiorin,  more  especially  in  the  Highland  and 
less  improved  districts  of  Scotland. 


Since  the  above  statement  was  prepared  for  the 
press,  the  following  communications  have  been 
received  from  Alexander  Young  Esq*  of  Har* 
bum,  and  Dr  James  Hamilton  junior  of  !Edin- 
burgh,  containing  the  result  of  some  exparimentf 
'  made  by  them  in  the  cultivation  of  Fiorin ; — ^the 
former  on  his  estate  in  the  county  of  Mid-Lo- 
Ihian ;  the  latter  on  his  property  in  the  parish  of 
Calmonell,  Ayrshire. 

I.  Mr  Young's  £xp£&im£Kts. 

Copl/  Letter  Jrom  Alexander  Young  Esg^  to 
a  Friend  and  eminent  Agriculturist^  dated  Hm^^ 
bum,  19th  August,  1815. 

SoMB  years  ago,  I  was  tempted  to  cultivate  the 
Agrostis  stoJomfera,  under  directions  from  Dr 
Richardson,  to  whom  I  was  enabled  to  show  be- 
twixt two  and  three  acres  of  it  in  a  very  promis* 
ing  state,  when  he  visited  Scotland  in  spring  181  i?» 
I  had  planted  this  grass  on  tolerably  good  dry 
land^  consuming  the  produce  for  two  years  as 
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gtien  food  for  horses  and  cattle*  In  its  third 
year  I  mowed  it  for  hay  in  the  end  of  October. 
Tbe  produce  was  considerable;  but  it  nevef 
dried  properly;  and  I  was  not  satisfied  either 
with  the  crop  or  the  appearance  of  the  field,  after 
its  second  year.  I  had  been  careful  to  keep  it 
dean ;  but  did  not  enomrage  the  growth  by  top* 
dressings,  or  any  kind  of  manure ;  and  I  should 
have  abandoned  all  attempts  at  cultivating  this 
grass,  if  Dr  Richardson  had  not  persuaded  me  to 
make  a  trial  of  raising  it  on  a  piece  of  very  indif* 
ferent  land,  of  nearly  twenty  acres,  which  he  se* 
lected  himself;  the  upper  part,  exceeding  twelve 
acres,  being- a  dry  heathy  moor;  the  under  part, 
ax  and  a  half  acres,  of  very  indifferent  moss,  li^^ 
terally  not  worth  a  rfiilling  yearly  per  acre. 

I  began  paring  and  burning  the  upp^  part 
of  this  field  in  the  common  way;  but  the  ashes 
]»oduced  by  the  operation  were  by  no  meant 
abundant,  and  the  lower  or  mossy  part  of  the 
field  I  found  could  not  be  treated  in  the  same 
way  with  any  advantage.  Resolving  to  ccmfine 
my  Florin  plantation  td  tlie  lower  part,  I  got  the 
whole  very  carefully  trenched  a  full  spade  deep, 
with  a  proper  inclination  towards  a  large  drain ; 
and  for  the  purpose  of  covering  the  surface,  I 
cut  down  a  small  knoll  of  clayey  ground  in  the 
immedi^^e  neighbourhood,  which  I  mixed  with 
ashes  from  the  upper  part  of  die  field,  and  78 
bolls  of  unslacked  lime,  i^eading  the  whole  on 
Uti^  surface  of  the  treni;li^  moss  about  an  m^k 
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thick;  upon  which,  in  spring  and  summer  1814^ 
I  planted  the  Florin  grass  in  the  usual  way;  and 
it  was  rolled,  and  occasionally  weeded,  in  the 
icourse  of  the  summer. 

In  the  beginning  of  November  last,  I  began 
to  cut  the  crop  of  grass,  and  gave  it  in  abund- 
ance to  my  cattle  and  horses,  to  whom  it  aflFord- 
ed  a  liberal  supply  of  green  food  to  the  end  of 
February  last,  with  a  few  short  interruptions  from 
frost  and  snow.  I  cannot  tell  you  what  quantity  of 
grass  was  produced  on  each  acre  ;  but  I  can  as- 
sert with  confidence,  that  it  was  at  least  equal  to 
a  heavy  crop  of  clover  and  rye-grass* 

In  the  beginning  of  July  last,  the  crop  of  Fio* 
rin  on  the  above  6\  acres  had  again  become  so 
luxuriant,  that  I  was  induced,  contrary  to  all  the 
instructions  of  my  preceptor  Dr  Richardson,  to 
mow  it  for  a  crop  of  hay,  at  the  same  time  with  the 
ordinary  clover  and  ryegrass  crops  of  the  coun- 
try; and  it  has  been  treated  exactly  in  the  same 
way,  producing  hay,  as  I  think,  of  a  superior 
quality,  perfectly  dry;  the  same  apparent  bulk 
ci  Fiorin  hay,  when  weighed  against  clover  and 
ryegrass  hay,  in  perfect  good  order,  being  uni- 
formly somev^at  less  in  weight. 

Of  my  whole  field,  nearly  6i  acres,  I  only  made 
four  acres  into  hay ;  using  the  remainder,  as  I 
am  now  doing,  for  green  food.  The  produce  of 
these  Jiyur  acres,  before  it  was  put  up  in  a  stack, 
was  carefully  weighed  by  John  Gay,  tenant  in 
Broadabaw,  an  intelligent  farma*,  who  attests  ita 
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weight  to  be  1820  stodes,  or  455  stones  per  acre. 
Tlie  whole  operations  on  the  field  being  perfonn- 
ed  at  his  sight,  I  was  destroiis  that  he  should  also 
weigh  the  produce  and  see  the  stack  put  up,  as 
he  was  formerly,  when  my  overseer,  a  great  un- 
believer in  the  virtues  of  this  grass ;  though  the 
success  of  my  experiment,  I  believet  has  now 
converted  him  to  die  Fiorin  faith. 

I  paid  for  trenching  the  6  j  acres,  with 
some  small  drains       .        .        .    £4/0    0    0 

For  78  bolls  of  lime,  and  leading,  at 
Ss.  5d.  per  boll  ...        .        1166 

For  52  cart  loads  of  ashes,  taken  from 

'  the  upper  part  of  the  field,  valued 

at  Is.  per  load         ... 

For  mixing  and  laying  on  the  com- 
pound        

Fcn:  leading,  planting  and  rolling  the 
grass,  and  weeding   -        -        - 

Total  expense  -  -  £7^  16  0 
being  at  the  rate  of  11/.  4s.  per  acre. 

The  expense  of  trenching  was  considerably 
more  than  it  ought  to  have  been)  but  it  was 
done  deliberately,  and  with  particular  care  and 
attention. 

I  intended  originally  to  have  given  much  more 
lime,  but  I  was  persuaded  by  a  gentleman,  more 
dolled  in  such  matters  than  J  pretend  to  be,  that 
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the  above  quantity,  with  the  ashes  and  clay,  wa§ 

quite  sufficient 

The  first  cutting  of  the  grass  last  winter,  and  the 
beginning  of  spring,  may  be  moderately  es- 
timated at  6/.  per  acre;  in  whole    £S9    0    0 

The  second  cutting  of  8i  acres,  at 
the  same  rate,  amounts  to         -        15    0    0 

And  1820  stones  of  hay,  on  the  re- 
maining  four  acres,  at  only  5d.  per 
stone,  is  '^        -        •        -        -        3884 


£9^  8  4 
subject  to  the  ordinary  expense  of  cutting,  win- 
ning,  and  leading  home  the  produce  i  and  I  can^ 
assure  you,  that  there  is  no  difficulty  whatever 
in  mowing  this  grass  with  a  scythe. 

Thus,  it  is  clearly  demonstrated,  that  the  first 
yearns  crop  vrill  do  more  than  defray  the  expense; 
and,  if  a  perpetual  meadow  has  been  thereby 
created,  it  cannot  be  denied  that  this  grass  pos- 
sesses extraordinary  virtues,  and  may  be  culti- 
vated with  advantage  on  the  worst  soils.  In- 
deed, I  have  no  doubt,  from  the  present  appear- 
ance of  the  field  since  the  hay  was  taken  off, 
that,  by  the  end  of  October  next,  I  may  begin  to 
cut  a  third  crop  of  grass  from  it,  not  much  in- 
ferior to  those  which  have  already  been  taken. 

Edinburgh,  26.  Apil,  l^l?. 
Last  year  (1816)  Mr  Young  had  upon  the  field 
above  described,  without  top-dressing  or  manure 
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of  any  kind,  a  crop  of  ilorin  equal  to  that  c^the 
preceding  year;  and  he  has  no  reason  to  think 
that  it  will  fall  off  (on  the  contrary  rather  ap^ 
prehends  it  will  improve)  in  the  present  year, 
becai»e  he  has  bestowed  upon  it,  this  spring,  a  ve** 
ly  sufficient  top-dressing  with  ashes  of  burnt  clay* 

Encouraged  by  the  success  of  his  experiment 
in  the  cultivation  of  Fiorin  upon  moss,  Mr  Young 
has  taken  in  14  acres  of  the  moss  adjoining  to  his 
first  improved  field,  making  20  acres  in  whole. 
The  means  which  he  adopted  were  similar  to  tliQse 
above  described,  with  the  difference  of  his  hav- 
ing used  burnt  clay  principally,  as  the  manure 
or  top-dressing  on  planting  the  Fiorin  strings^ 
which  operation  is  now  performing ;  and  if  it  is 
attended  with  the  same  success  as  his  first  essay, 
Mr  Young  proposes  in  due  time  to  give  a  detail- 
ed account  of  tlie  expense,  management  and  pro^ 
du9e  of  the  whole  SO  acres. 

It  will  be  necessary,  however,  in  estimating 
tile  value  of  a  crop  of  Fiorin  hay,  to  advert  to 
the  dtfierence  of  weight  by  which  hay  is  bought 
and  sold  in  this  country,  which  varies  so  consi- 
derably, that,  in  Galloway,  for  instance,  the 
stone  of  hay,  on  one  side  of  the  river  Urr,  is 
24  lib.,  and  no  less  than  28  lib.  on  the  other  side. 
By  calculating  Mr  Young's  produce  of  455  stones 
of  good  dry  hay  per  acre,  according  to  the 
weight  used  in  Ireland,  it  was  held  to  be  incon- 
siderable, and  much  less  than  was  common  in 
that  country ;  but,  on  inquiry,  the  Irish  stone 
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of  hay  appears  to  fall  much  short  of  the  Scotch^ 
or  at  least  of  the  Edinburgh  weight,  by  which 
Mr  Young's  produce  was  calculated.  A  stone 
of  hay,  BS  weighed  at  Edinburgh,  he  considers 
to  be  22  lib-,  each  lib.  22  ounces,  being  rather 
more  than  30  lib.  avoirdupois ;  by  which  rate, 
each  acre  of  Mr  Young's  Fiorin  produced,  of 
good,  dry,  marketable  hay,  6  tons,  and  very 
nearly  3  cwt. 

Dr  Richardson  blames  Mr  Young  for  mow- 
ing his  crop  in  summer,  instead  of  waiting  till 
the  end  of  autumn,  when  a  much  heavier  crop 
IfTOuld  have  been  procured  ;  and,  without  doubt, 
the  growth  of  this  grass  is  greatest  during  the 
autumnal  months ;  nor  does  it  experience  any 
material  check  to  its  vegetation  by  the  early 
frosts  of  winter*.  It  is  not,  however,  so  com- 
mon  a  plaiit  as  i^  imagined  ;  the  Fiorin  cultivat- 
ed by  many,  being  the' 2igrostis  Vulgaris^  which 
has  not  the  propeiiies'  of  the  Stolomfera;  and 
it  seems  doubtful  if  the  latter  is  to  be  found  in 
the  south  of  England,  at  least  in  any  consider* 
able  quantity. 


II.  Dr  Hamilton's  Experiments. 

The  farm  of  Drumlamfords  was  totally  un- 
enclosed,  and  literally  in  a  state  of  nature, 
when  its  improvement  was  begun  in  1813.  ^  Its 
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height  above  the  level  of  the  seA  had  rtot  been 
accurately  ascertainedi  though  there  is  reason 
to  believe  that  it  is  rather  tinder  than  above  400 
feet.  In  the  middle  of  the  arable  land  of  that 
farm,  there  is  a  lake  covering  about  48  acres, 
surrounded  on  all  sides  by  gently  rising  grounds^ 
On  the  north-west  of  the  lake,  at  the  foot  of  the 
knoll  which  bounds  it,  there  was  an  expanse  of 
brown  clayey  moss,  of  the  extent  of  above  30 
acres,  which  was  so  soft  that  it  could  not  bear 
the  weight  of  a  horse,  except  during  the  driest 
seasons  of  the  year.  Through  the  middle  of 
this  moss,  in  the  summer  of  1814,  a  ditch  8  feet 
wide  at  top^  2i  feet  wide  at  bottom,  and  4  feet 
deep,  was  dug  at  thfe  expense  of  12/.  2s<  lld^ 

In  the  autumn  of  that  year,  8  acres  on  thd 
north-east  side  of  this  ditch  were  trenched,  le^ 
Veiled,  and  divided  into  18  feet  ridges,  at  the 
expense  of  4/.  per  acre^  On  the  15th  Novem<& 
ber,  some  chopped  Fiorin  grass  was  strewed  up- 
on the  trenched  ground,  and  was  Covered  with 
the  ashes  of  burned  peat ;  and  this  was  conti- 
Bued  from  time  to  time>  according  to  the  con* 
venience  of  the  farm-servants,  till  the  30th  of 
March,  when  all  the  eight  acres  were  complete- 
ly laid  down.  The  Fiorin  was  furnished  from 
a  rood  of  ground,  on  which  the  overseer  had 
been  for  two  years  permitted  to  cultivate  that 
grass  by  way  of  experiment* 

The  quantity  of  peat-ashes  was  150  carts  per 

VOL*  V*  M 
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acre.  The  cost  of  those  ashes,  as  far  as  could 
be  calculated,  was  threepence  per  cart ;  and  as 
they  were  produced  frcwn  what  was  cast  out  of 
the  ditch,  the  expense '  of  spreading  them  was 
very  trifling.  A  penny  per  cart,  perhaps,  was 
allowing  too  much. 

In  the  month  of  June,  the  Fiorin  was  rolled, 
for  which  no  charge  is  made  in  the  journaL  In 
August,  two  days  of  a  labourer  at  Is-  9d.  are 
stated  for  weeding.  The  soiling  of  four  horses 
and  four  oxen  with  this  Fiorin  was  begun  about 
the  1st  of  September,  and  was  regularly  conti- 
nued till  the  1st  of  January,  1815,  Previous 
to  this,  a  stack  of  hay  was  made  from  that  grass, 
amounting,  per  estimate,  to  300  stones ;  and  thia 
hay,  which  was  highly  odoriferous,  was  so  much 
relished  by  two  blood-horses,  which  came  by 
chance  to  the  farm,  that  these  animals  turned 
with  disgpst  from  ordinary  hay,  though  of  a  good 
quality. 

In  Spring  1815,  the  overseer  of  the  farm  wrote» 
that  there  was  no  longer  occasion  for  tares,  as  the 
Fiorin  superseded  their  use.  About  the  begia- 
ning  of  July,  tlie  four  horses  and  four  oxen  were, 
put  upon  that  grass,  and  were  continued  upon  it« 
by  soiling,  till  the  end  of  December. 

The  account,  therefore,  seems  to  stand  thus. 

One-third  of  thQ  expense  of  the 

ditch         •         •         -        •        L.4    0  11 
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Brought  over  L.4  Oil 
8  Acres  trenched  and  levelled,  at 

4/.  per  acre  -  -  -  32  0  0 
150  carts  of  ashes  per  acre,  at  4d. 

per  cart  -  .         :  20    0    0 

Suppose  the  expenses  of  rolling^ 

weeding,  cutting,  &c«  to  be       -     S  19    1 


L.60    0    0 


PRODUCT. 

Four  horses  and  four  oxen,  soiled 

from  beginning  of  September  to 

end  of  December   (1815),   16 

weeks,  at  4d.  each  per  day  L.  14  18  8 
300  stones  of  hay,  at  6d.  per  stotle  7  10  6 
Four  horses  and  four  oxen,  sbiled 

from  beginning  of  July  to  end 

of  December  (18ie)i  24  weeks^ 

at  4d.  per  day  e>ch        -        -        «2    8    0 

L.44  16    8 

Remains  due        •       •       15    3    4 


L.60    0    0 


But  supposing  fhat  the  daily  rate  of  sofling 
was  at  6d,  per  head  of  horses  and  oxen^  the  ac** 
count  would  stand  thus^ — 
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Expense,         £60    0    0 

16  weeks  soiling  of  4  horses 
and  4  oxen,  at  6d*  each 
per  day,         -        .        ^22    8    0 

500  stones  of  hay,  at  6d, 

per  stone,        -        -  7  10    0 

24  we^ks  soiling  of  4  horses 
and  4  oxen,  at  6d*  each 
per  day,        •         ^  S3  12    0 


63  10    0 

The  above  8  acres  continue  in  so  thriving  a 
rtate  as  to  render  the  sowing  of  tares  this  season 
quite  unnecessary. 

It  may  be  proper  to  add,  that  the  experiment 
was  originally  m^de  by  the  proprietor,  under  the 
impression  that  it  would  fail  In  consequence, 
however,  of  the  result  of  crop  1815,  he  was  in- 
duced to  direct  16  acres  of  the  remainder  of  the 
meadow  to  be  laid  down  in  the  same  manner  last 
season.  Thp  ground  was  accordingly  trenched 
^nd  levelled,  &c. ;  but  the  unfavourable  state  of 
the  weather  prevented  the  necessary  supply  of 
peat^ashes.  Under  those  circumstances,  about 
^  acres  were  laid  down  with  a  lim^  cpmpost,  and, 
when  examined  on  the  26th  of  October  1816,  it 
Appeared  that  the  crop  had  almost  totally  failed. 

23.  St  Andrew's  St^uare^  April  26,  ISiy. 
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REPORT 


COMMITTEE  OF  THE  HIGHLAND  SOCIETY, 

APFOUfTKO  TO  XXAJONK  THX 

BEADS    FOR    ASCERTAINING   THE   SPECIFIC  <5RAVITY    OF 

LIQUIDS,    INVENTED   BY   MRS  LOVI,    AND  THE 

APPLICATION  OP  THEM  TO  DISCOVER  THE 

RICHNESS   OF  MILI^. 


Prepared  by  D»  HOPE,  Professor  of  Chemistry  In  Ae 

Uaiversity  of  £4^iiburgb,  st  the  request  of  tl^e  Committee,  and  approved 

by  the  Society. 


1»M>,  That  though  the  strength  and  value  of 
many  liquors  consumed  by  man,  or  employed  in 
the  arts,  are  determined,  with  greater  accuracy 
and  facility,  by  ascertaining  their  specific  gravity, 
than  in  any  other  way,  this  method  is  by  no 
means  generally  adopted* 
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2rfo,  That  even  when  this  method  is  adopted^ 
a  different  mode  of  expression,  in  truth  a  differ- 
ent language,  is  employed,  in  regard  to  almost 
every  different  article. 

3//o,  That  it  would  be  of  decided  advantagft 
for  many  of  the  arts,  and  of  great  convenience  to 
all,  were  the  practice  of  taking  the  specific  gra- 
vities, and  expressing  them  uniformly  and  simply^ 
fnove  generally  introduced. 

4to,  That  the  patent  Aerometric  Beads,  pre- 
sented to  the  Society  by  Mrs  Lovi,  appear  to  b# 
constructed  upon  sound  principles,  and  with 
touch  accuracy;  and  afford,  perhaps,  the  most 
simple,  easy,  and  expeditious  mode  (^ascertain- 
ing and  denoting  the  specific  gravity  of  liquids, 
with  the  advantage  of  being  fit  for  exploring 
this  character  of  fluids,  whether  mild  or  corro- 
live,  whether  cold  or  at  a  boiling  heat. 

5/0,  That  actual  experience  has  already  shown 
the  advantage  of  using  them  in  some  of  the  arts, 
and  that  a  general  use  of  them  might  prove  of 
Teal  benefit  to  many  others  ;  for  instance,  to  the 
brewer,  the  distiller,  spirit-dealer,  trading  and 
scientific  chemist,  apothecary,  soap-maker,  glass- 
maker,  and  to  every  one  dealing  in,  or  employ- 
ing barilla  and  kelp,  &c.  &c. 

6/0,  That  they  may  be  introduced  into  tbe 
dairy  with  a  reasonable  prospect  of  practical  uti- 
lity. 

As  the  inventor  has  laid  this  contrivance  of 
the  improved  Aerometric  Beads  before  the  Socie^ 
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tjy  on  account  of  their  application  to  this  branch 
of  rural  a^rs,  the  Committee  will  explain  more 
particularly  their  sentiments  in  regard  to  the  man- 
ner in  which  they  may  be  of  service ;  being  per- 
suaded  that  it  must  be  at  all  times  a  matter  of 
considerable  importance  to  be  able  to  discover, 
with  little  trouble  and  with  tolerable  precision, 
the  comparative  richness  of  milk  of  different 
cows,  and  its  aptitude  to  furnish  butter  or  cheese, 
by  which  the  value  of  milch  cows»  for  the  manu-r 
facture  either  of  butter  or  of  cheese,  .may  be  ea* 
timated^ 

Were  milk  a  liquor,  the  value  of  which,  as  oS 
fnany  othe]r  fluids,  is  indicated  by  it^  specific 
gravity,  the  application  of  the  beads  would  b£ 
simple,  and  their  testimony  immediate.  This, 
however,  is  not  the  case.  Milk  is  a  compound 
fluid,  consisting  in  a  great  measure  of  water,  and 
owing  its  valuable  qualities  principally  to  the  curd 
and  butter  which  it  contains*  The  richest  milk 
abounds  in  oil  and  curd,  and  the  poorest  in  water. 
As  the  oil  iH  lighter  than  water,  and  the  curd 
heavier,  the  quantity  of  these  ingredients  is  not 
indicated  by  the  specific  gravity ;  for  were  these 
^stances  in  milk  in  certain  proportions,  tiiey 
wodU  not  ajSect  the  specific  gravity  of  the  fluid, 
however  large  the  quantity  of  them  might  be,  the 
one  counteracting  the  other. 

Milk  possesses  a  specific  gravity  greater  than 
that  of  water,  which  it  derives  in  part  from  tlie" 
99ccluu:%sUine  matters  belonging  to  the  whey. 
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and  in  part  from  the  curd ;  and  it  approaches 
more  nearly  the  specific  gravity  of  water,  the 
greater  the  quantity  of  water  it  has,  or  the  great-* 
er  the  proportion  of  cream*  Hence,  a  low  speci- 
fic gravity  indicates  either^  anich  richness  or 
great  poverty ;  and  consequently,  the  gravity  of 
this  fluid  is  not  an  immediate  indication  of  its^ 
quality.  The  information  given  by  the  beads 
will,  however,  be  valuable,  if  the  specific  gravity 
be  examined  after  the  cream  is  removed,  as  well 
as  before. 

When  milk  is  tiied  as  soon  as  it  cools,  say  to 
60%  and  again,  after  it  has  been  thoroughly 
skimmed,  it  will  be  found  that  the  skimmed  milfc 
is  of  considerably  greater  gravity ;  and  as  thi9 
increase  depends  upon  the  separation  of  the 
lighter  cream,  the  amount  of  the  increase,  or 
the  difference  between  the  specific  gravity  of  the 
fresh  and  skimmed  milk,  will  bear  proportion  to, 
and  may  be  employed  as  a  measure  of,  the  rela-' 
tive  quantities  of  the  oily  matter  or  butter  con- 
tained in  different  milks.  In  this  manner,  there- 
fore, by  discovering  by  these  beads  the  difler-* 
ence  in  the  specific  gravity  of  milk  when  new, 
and  af^er  being  skimmed,  the  relative  values  of 
this  liquor,  for  giving  buttef,  may  be  certainly 
and  easily  determined. 

The  Committee  conceive,  that  it  would  be  of 
much  importance  to  ascertain^  by  carefully  con- 
ducted experiments,  the  exact  quantity  of  butter 
furnished  by  a  given  measure  of  milk  of  ^iflferent 
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dBgieeB  of  richness,  the  sptBcifife  gfRvitte#  of 
which  have  been  examined  ibefbre  and  after  tito 
Beparation  of  the  cream.  By  such  experiments, 
the  qnantitT:  of  butter  con^sponding  to^eaeh  de- 
gree of  dunigB  in  the  speoific  gravity  may  be  de^ 
termined ;-  and  tfaco  the  Aewmettic  Beed^  mtiK 
serve  to  indicate,,  not'  only  the  relative  ^lities 
of  difierent  milk^,  for  the  purpoM  of  bu«t^*4tiiik*f . 
iogt  but  also  the  actual  ^oaottty  of  birt(?er  tbitf 
atty  pven  quantity  or  milk  ought  to  afibrdi 

That  such  iofcrmatton  may  f/vey^  df  itcmse* 
^pience  in  regulating  the  business  of.the^iiy,  .is 
too  obvious  to  require  illustration. 

The  specific  gravity  of  skimmed  vutk  depends, 
both  on  the  quantity  of  the  sacdiarcMafine  mat* 
ters,  and  of  the.  curd.  To  estimate  the  rdative 
quantities  of  curd»  and^  ly  that  determine  the  va« 
hie  of  i  milk,  for  the  purpose  of  yielding  c^eesci^  it 
is  oidy  required  to  cardie  the  skim-milk,  and  a&» 
oertain  the  specific  gravity  of  the  whey,  llie 
whey  wiD,  of  coarse,  be  found  of  lower  specific 
gravity  titan  the  skimmed  milk;  and  the  nui^ber 
of  degrees  of.  dl£ference  afibrds  a  measure  of  the 
rdative  quantities  of  curd. 

By  a  proper  series  of  experiments,  the  quan- 
tity  of.  cheese  equivalent,  to  each  degree  of i  the 
diminiitioB  of  gravity  in  a.  given  measure  of  this 
ftuid,  might  be  determined^ 

Hence  it:  appears  to  your  Conmittee^  that 
the  Aerometrie  Beads  may  be  empkj^d  to  »- 
plwe  the  quality  of  milk^.  in  relation  both  to 
the  mamtfacture  of  butter  and  cheese ;  and  your 
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Gommittee^)^  leave  to  direct  the  attention  of  th^ 
Society  to  this  «ulject. , 

JmOf  Upon  the  whole^^your  Committee  are  of 
opinion^  that  the  improved  Aerometric  Beads  .of 
Mrs  Lovi  are  a^valuable  instrument,  deserving  the 
countenance  of  the  Society $.  and  as  Mrs  Lovi 
has  made  this  improvement,  at  the. expense  of  a 
great  deal^afi  time  and  labour,  they  are  further 
of  opinion,  that  the  liberality  of  the  Society  would 
with  propriety  be  extended  to  iMsr.  t' 
JE^nburgh,  June  18l6« 


f^The  Higfabuid  Society  TOted  *  premimm  to  Mis  Ltyvx,  a^ 
•ttggtflid  ia  the  JSsport^ 


^^^  An  Account  of  an  Instrument  called  a< 
GRUBB£R,.was  given  in  the  last  Volume  of  these* 
Transactions.r  Since  that  Volume  was  published,^ 
a.  new  construction  of  the  Grubber  has  been  sub-i 
mittedto  the  Society,  .which  is  now  under  exa-i 
mination ;  and  of  which^  if  it  shall  ultimately  ba 
found  to*;  be  an  essential  improvement,  as.  is  ex- 
pected, an  account  will  be  given  in  an  ead£ 
Number^ 

SMD  OF  PART  h  VOLUME  T,* 


Mit««I^D«ridWSUko]i«  . 
EcUidmigfa,  1817. 
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AN  ESSAY 


ON 


WOODS  AND  PLANTATIONS. 


PRELIMIKART  OBSEBVATIOMS« 

In  the  year  1809,  the  Highland  Society  of  Scot* 
land,  with  the  patriotic  view  of  obtaining  infor- 
mation relative  to  a  great  national  object,  an- 
nounced the  following  premium— 
*  A  piece  of  Plate,  of  Fifteen  Guineas  value, 

•  will  be  given  for  the  best  and  approved  Essay 
'  or  Communication  on  the  best  practical  Mode 

•  of  Planting  and  Management  of  Woods,  viz. 

•  the  Proper  Time  of  Thinning  Fir  Plantations, 

*  and  those  of  other  Timber ;  the  Proper  Time 

*  and  Mode  of  cutting  Oak  Coppice-wood,  the 
<  Management  of  its  Bark,   and  cheapest  and 

*  best  Mode  of  Charring  all  Species  of  Wood.  * 

Prompted  by  the  repeated  encouragement  of 
the  Highland  Society,  the  author  was  induced  to 

VOJL.  V.  O 
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turn  his  particular  attention  to  this  important 
branch  of  rural  economy ;  and  accordingly  trans- 
mitted an  *  Edsay  on  Woods  and  Plantations,  * 
W'hich  was  honoured  with  their  approbation. 

In  the  prosecution  of  the  subject,  the  author 
was  induced  to  look  into  various  agricultural 
publications,  from  which  useful  information  might 
be  obtained;  and, where  general  inferences  or  con- 
clusions were  drawn,  to  adduce  the  particular 
authorities.    The  Directors,  in  consequence  of 
the  above,  observing  that  the  information  as  to 
the  best  modes  of  planting,  and  the  management 
of  natural  woods  and  plantations,  was  scattered 
thrQUgh  a  great  variety  of  expensive  publications, 
did  him  the  honour  of  applying  to  him,  through 
the  medium  of  their  Secretary,  ^  to  make  a  pro- 
^  per  selection  of  everything  valuable  which  had 
'  been  hitherto  published  upon  th^se  subjects, 
f  classed  under  proper  heads,  with  miqute  refer- 
f  ences,  with  the  view  of  publication  in  thelVth 
f  Volume  of  the  Society's  Transacti«auu  * 
,    To  this  appUcatian  he  did  not  think  himsislf  at 
liberty  to  ^thhold  his  consent ;  and  according* 
ly,  to  the  extent  of  his  judgn^ent,  endeavoured 
to  coll€|Ct  a^  condeme  the  widely  scattered*  and 
l3est  authenticated  facte  connected  with  thiaim* 
pprtiufit  investigation,  agreeabty  to  the  viewa  of 
the  Society ;  omitting  noticing  th^^  appealed  es- 
s^^tial,  and  uniibrmly  r^ecting,  however  plausj[ble» 
tb^  iWjl7k4  theories  of  sanguine   speculation^ 
and  whatever  might  l;iave  a  tendency  tp  n;^9ad 
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the  iiieiq^erienced,  or  be  incomistevt  with  the 
estaUished  princii^es  of  rural  or  politicad  ecc^ 
nomy. 

In  regacrd  to  arrangemeiit^  the  author  adopted 
that  plan  which  seemed  to  proceed  from  the  na* 
ture  of  the  subject,  without  any  regard  to  what 
had  been  done  by  o&ers ;  and,  though  the  un^ 
dertaking  was  attended  with  considerable  diffi- 
culties, from  the  numerous  involved  and  contra- 
dictory statements  of  those  who  had  written  on 
the  subject,  and  the  uncertainty  of  knowing  ex- 
actly what  was  expected  of  him ;  his  great  ob* 
ject  was  to  present,  in  as  narrow  a  compass  as 
possible,  a  complete  and  connected  Abstract  on 
the  General  Management  of  Woods  and  Planta- 
tions. 

It  may  be  proper  to  add,  for  the  information 
of  the  public,  that  this  Abstract  was  accordingly 
drawn  up  in  the  year  1811,  and  transmitted  to 
the  Highland  Society  for  publication  in  their 
IVth  Volume ;  but  the  MSS.  having  been  put 
into  the  hands  of  a  gentleman,  first  employed  as 
editor,  (with  whom  all  the  papers  for  the  Volume 
were  lodged),  were  either  lent  or  mislaid  on  his 
removal  to  the  country,  and  but  lately  recovered  j 
the  writer,  unfortunately,  having  preserved  no 
copy.  •     Although,  from  this  circumstance,  part 

*  See  Transactions  of  the  Highland  Society,  VoL  IV.  Con* 
tents,  Note,  page  8th. 
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of  the  information  contained  in  the  Abstract  had 
been  in  some  degree  anticipated  by  other  publi* 
cations,  still  the  Directors  were  desirous  to  have 
^  it  published,  after  being  revised  by  the  author, 
and  adapted  to  the  present  time. 

.  Such  is  the  origin  of  the  Treatise  on  Woods 
and  Plantations  how  pres^ited  to  the  public. 

'   Manse  qf  Ashkirkj  \ 
January  J  1820.    / 
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CHAP.  I. 


OF  THE  GENERAL  ADVANTAGES  OP  WOODS  AND 
PLANTATIONS. 


Sect.  I. — National  Advantages. 

Of  all  the  arts  which  employ  the  ingenuity  of 
man,  agriculture  is  not  only  the  most  ancient, 
but  the  most  useful.  Upon  this,  all  other  arts 
essentially  depend ;  and  men  in  every  rank  of 
society,  from  the  highest  to  the  lowest,  are  sup^ 
ported  by  its  fruits.  •  A  well  cultivated  isoil  is 
^  more  valuable  than  all  the  mines  of  Peru,  and 
•  all  the  pearls  in  the  ocean.  *  •  The  improve- 
ment of  any  country  in  those  articles  of  produce 
which  are  of  greatest  consequence  to  its  safety 
and  accommodation,  ought  to  be  among  the  first 
objects  of  its  provident  care.  In  this  view,  the 
cultivation  of  timber,  for  the  construction  of  ships, 
to  enable  it  to  repel  the  invasion  of  foreign  ene- 

*  See  Rpbertson's  Survey  of  Perthshire,  4to.  p.  136. 
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miest  and  maintain  the  dignified  naval  preemi* 
nence  of  our  sea-girt  island,  ia  an  object  of  pri- 
mary importance.  • 

The  alarming  decrease  of  oak  timber  in  this 
country  is  universally  acknowledged  and  lament- 
ed ;  and  it  has  become  an  important  desideratum 
to  every  man  who  wishes  for  the  preservation  and 
independence  of  his  country,  that  some  active 
and  efficient  legislative  measures  should  be  imme- 
diately adopted,  to  avert  the  impending  evils  that 
must  inevitably  take  plftc#*  t 

France  has,  in  her  public  forests,  a  source  of 
revenue  which  is  almost  unknown  in  this  coun- 
try. Under  the  old  government,  these  forests 
covered  three  millions  of  acres,  and  yielded  an- 
nually a  produce  of  half  a  million  Sterling,  wood 

«  See  Path  Papers,  vol.  1%  P-  194^  &c. 

f  *  Having,  by  long  experience, '  sayg  Mr  Nichol,  in  a 
letter  to  the  Earl  of  Chatham,  *  obtained  some  knowledge  of 
f  the  timbered  state  of  this  comitrj,  necessary  to  support  the 
^  shipfHng  of  our  Navy  and  Commerce,  lie  is  convinced  thai 
f  the  demand  very  mnnli  evoeeds  the  growth ;  and  if  some  ef- 

*  fe^lu^  means  are  not  immediately  taken  eitl^  to  lessen  tha 

*  copsqupaptiop  of  oak  timber,  or  to  increase  its  growth,  he 

*  fears  that  the  time  is  not  far  distant,  when  we  shall  be  great* 

*  ly  distressed  for  the  want  of  this  useful  article. '  The  same 
writer  94ds,  that  he  *  has  of  late  observed,  with  grief,  a  great 

*  diminution  in  the  stock  of  growing  timber,  so  much  that  he 

*  doef  nol  |»eli^ve  there  m  one-tenth  part  of  the  quantity  there 

*  wa»  twen^  years  i^o, '  See  *  Method*  for  Decreasing  the 
^  Consumption  of  Timber  in  the  Navy. '  By  Thomas  Nicho), 
Puryeyor  of  the  Nf^v^  fyf  Portsmoutl^  Dp^)c  Yard*  Sou|hi(m|>? 
tpn,  J793t 
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being  the  principal  fuel:  but,  since  the  Revolution, 
the  annexation  of  emigrant  and  other  property 
has  increased  their  extent  to  five  millions  of  acres, 
and  their  revenue  to  nearly  tliree  million^  Ster- 
ling  per  annum.  Above  eight  thousand  persons 
are  employed  in  taking  charge  of  these  forests ; 
and,  by  the  restrictions  imposed  on  the  owners  of 
private  ^oods.  Government  have,  in  a  manner, 
a  monopoly  of  timber.  • 

Whilst  the  scarcity  of  wood  is  a  getaeral  com* 
plaint  throughout  sdl  Britain,  it  is  particularly 
felt  in  Scotland,  which  is  the  more  to  be  regret- 
ted, as  there  are  so  many  extensive  tracts  of  land 
in  almost  every  comer  of  the  kingdom,  proper 
for  raising  wood,  particularly  in  the  Western 
Hebrides,  (the  present  produce  of  which  is  al- 
most below  calculation) ;  and  yet,  (excepting  a 
few  noble  minds,  who  have  taste  and  judgment 
to  perceive  the  ornament,  profit,  and  various 
uses  of  growing  timber,  and  liberality  and  public 
spirit  to  look  to  the  comfort  of  future  ages),  a 
very  small  proportion  of  landed  proprietors  prac- 
tise this  most  elegant  and  profitable  of  all  amuse- 
ments, that  of  laying  out,  and  training  up  young 
woods  and  plantations,  t 

*  See  Walsh  on  the  Genius  of  the  French  Government. 
Svo.  1810. 

t  See  Farm.  Mag.  June,  ISIO.  The  spirit  for  planting, 
however,  has  hecome  more  prevalent  of  late  years  in  this 
country,  and  not  only  deserves  the  highest  commendation,  but 
likewise  affords  a  pl^dng  expectation  to  futurity.    The  late 
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If  it  be  true,  that  the  supply  of  timber  of  every 
denomination  is  in  no  respect  equal  to  the  na^ 
tional  consumption,  which  will  readily  be  admit- 
ted, it  must  be  an  object  of  the  first  importance 
to  discover  by  wh?it  means  the  supply  can  best 
be  increa3ed|  sp  ^  to  answer  all  th^  purposes  of 
internal  preservation,  and  meet  the  additional 
consumption  of  the  country ;  otherwise,  it  is  obvir 
ous,  that  money  must  be  constantly  sent  abroad  to 
purchase  foreign  supplies,  by  means  of  which  a 
portion  of  the  national  wealth  must  be  extii^r 
guished  for  ever. 

It  is  a  reflection,  however,  highly  consolatoiy 
to  the  patriot  and  the  philanthropist,  that  there 
are  so  many  millions  of  acres  of  wa3te  and  uncul^ 
tivated  lands,  in  England,  Scotland,  and  Wales, 
which  are  capable  of  producing  the  va^rious  arti- 
cles of  human  sustenance  j  and  of  raising  tim^ 
ber  fully  sjdequate  to  our  extensive  ^nd  increasr 
ing  consumption.*     In  Scotland  alope,   as  apr 

Dr  James  Anderson  informs  us,  in  his  valuable  Survey  of  the 
County  of  Aberdeen,  that  Sir  Archibald  Grant  of  Mony- 
musk  had  planted  no  less  thanjg^  mKom  of  trees ;  and  that, 
ft  the  time  of  his  death,  there  were  some  trees  of  his  own 
planting  that  were  near  one  hundred  feet  high,  and  about  six 
feet  in  diameter.  See  Communic.  to  the  Board  of  Agric  Vol, 
4th,  Note,  p.  257. . 

^  *  It  has  been  stated,  by  authority,  that  *  Great  Britai^ 
«  contains  sixty-sevpn  mUhons  of  acres,  seven  millioqs  of 
«  which  are  taken  up  by  houses,  roads,  rivers,  lakes,  &c  con- 

*  sequently  incapable  of  cultivation ;  and  that,  of  the  remain- 

*  ing  sixty  millions,  only  five  millions  are  employed  in  raisin^j 
«  grain,  an4  twenty-five  millions  in  pasturage,  while  thirty 
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.pears  from  the  Report  of  the  Committee  of  the 
Board  of  Agriculture,  •  there  are  upwards  of 
fourteen  millions  of  acres  of  waste  or  unproduc- 
tive lands,  capable  of  being  made  subservient  ei- 
ther to  the  purposes  of  agriculture,  or  of  fur- 
nishing a  future  supply  of  Oak  for  the  Navy,  and 
other  species  of  timber  for  h(Hne  consumption ; 
^Dd  thus  adding  to  tht  productive  energies  of  the 
jdngdom,  and  furnishing  employment  and  food 
to  thousands  of  indigent  families,  who  are  now 
compelled  to  remain  idle  half  their  time,  to  re- 
sort to  precarious  and  unwholesome  manufac- 
tures, or  to  emigrate  to  a  foreign  country. 

There  is  much  truth  and  good  sense  in  the  ob- 
servation that  has  frequently  been  made,  that,  if 
the  proprietors  of  the  waste  and  moor  ground  in 
Scotland,  *  could  resolve  to  encounter  the  ex- 
^  pense  of  draining,  enclosing,  and  planting  a 
'  portion  of  these  lands,  the  returns,  though  dis- 

*  tant,  would,  in  the  end,  be  of  incalculable  be- 
^  nefit  to  themselves,  their  families,  and  their 
^  country.  *  In  consequence  of  the  late  opening 
up  of  the  remoter  districts  of  the  kingdom,  by 
means  of  roads,  bridges,  and  canals,  through  the 
assistance  of  the  Legislature,  the  stimulus  to  mor^ 
extensive  planting  has  been  greatly  increased. 

Of  the  thirty  millions  of  acres  of  waste  and 
unproductive  lands  in  Enjgland,  Scotland,  and 

*  miDioiis  are  either  completely  in  a  state  of  waste,  or  culdrv 
f  vated  under  a  very  defective  system  of  husbandry.  * 

♦  See  Appendix  (A). 
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Wales,  we  may  safely  suppose  that  at  least  one- 
feurth  or  fifth  part  is  citable  of  being  enclosed, 
and  brought  to  some  degree  of  cultivation ;  and 
the  remainder  might  be  appropriated  to  the  sheep 
husbandry,  and  the  rearing  of  wood,  by  which 
means  almost  every  acre  would  be  rendered  pro- 
ductive to  the  community.  •  The  time  is  arriv- 
ed at  which  it  is  become  the  indispensable  duty 
of  every  individual,  who  has  it  in  his  power,  to 
lend  his  aid  in  clothing  the  naked  waste,  and  to 
render  every  encouragement  to  agriculture  in  ge- 
neral, to  enable  the  farming  interest  to  supply 


*  Wer^  only  two  miUioiis  of  acres  of  the  forests  and  ^ 
of  Great  Britain  enclosed,  and  appropriated  to  the  growth  of 
laidk,  oak,  and  other  valuable  timber  (accordii^  to  the  nature 
of  the  soil  and  situation)  so  much  wanted  for  our  Navy^  and 
other  necessary  purposes ;  after  the  lapse  of  a  century,  when 
the  timber  may  be  supposed  to  have  arrived  at  perfection,  it 
would  amount  in  value  to  the  sum  total  of  the  national  dd>t ! 
Bttt  was  the  improvement  of  the  waste  and  unproductive  lands 
in  Scotland  and  England,  by  planting,  Ac  to  be  averaged 
even  so  very  low  as  Bve  shillings  per  acre,  there  would  still  be 
a  clear  annual  gain  of  from  seven  to  eight  millions  sterling, 
besides  creating  food  for  many  thousands  of  additional  inhabi- 
tants, and  furnishing  employment  to  every  individual  capable 
of  labour,  now  taxing  the  landed  interest  for  support. 

For  some  judicious  remark^,  on  the  benefits  that  would  re* 
Suh  from  a  system  estabKdied  by  the  L^islature  for  the 
growth  of  wood  and  timber  on  our  wastes,  see  *  Essay  on 
'  Enclosures,  Improvement  of  Commons  and  Waste  Lands, 
*  by  the  late  Jc^n  Robinson  Esq.  Surveyor-general  of  Woods 
'  and  Forests : '  And  for  some  hints  regarding  the  Royal  Fo- 
rests, see  Appendix  (B)« 
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the  country  with  food  for  its  accumulating  popu- 
lation, which  can  only  be  effected  by  cultivating 
our  numerous  wastes  and  commons,  and  improv- 
ing the  management  of  those  already  in  a  state  of 
production. 

Tliere  is  but  a  small  proportion  even  of  the  waste 
lands  in  the  kingdom,  comparatively,  which,  if 
properly  drained,  enclosed  and  planted,  at  the 
termination  of  twenty  or  twenty-four  years,  would 
not  yield  timber  and  fire-wood  to  the  value  of  att 
hundred  pounds  per  acre;^  or^  if  the  whole 
should  not  be  cut  down  at  that  period,  but  pro* 
perly  thinned,  the  remainder  would  continue  to 
improve  in  the  same  proportion. 

In  situations  sheltered  from  the  west  and  south- 
west winds,  and  where  loose  rocks  and  large  stones 
render  the  land  unfit  for  cultivation,  oak,  ash, 
beech,  sycamore,  and  all  the  pine  tribe,  grow  re- 
markably well.  In  short,  there  is  scarcely  any 
land  so  poor,  barren,  rocky,  or  unproductive,  as 
not  to  admit  of  this  species  of  improvement,  pro* 
vided  seedlings,  and  plants  of  a  small  size,  adapt- 
ed to  the  nature  of  the  soil  and  situation,  and 
proper  modes  of  planting  be  practised.  Nature 
hath  most  bounteously  furnished  us  with  seeds, 
plants,  trees  and  shnibs,  suited  to  various .  soils 
and  situations,  if  we  would  only  learn  to  open 


*  It  bas  been  suffioienilj  asoeitained,  bj  Uie  late  Lord 
]Uihop  of  .LaiidaiF>  that  an  acre  of  larches^  at  twenty-foor 
jeats'  growth,  is  worth  lOOl^    Conmu  to  the  Board  of  Agric 
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our  eyes  to  view  her  operations,  or  to  copy  the 
example  which  she  daily  sets  before  us. 

That  art  and  Industry  might  soon  invest  many 
of  the  bleak  wastes  of  the  island,  from  the  extre- 
mity of  Cornwall,  to  the  most,  northern  bounda^ 
ries  of  Caithness,  at  present  unproductive  to  the 
proprietors,  and  disgraceful  to  the  countr)%  with 
all  the  ornaments  of  forest  scenery,  is  abundant^ 
ly  evident  from  the  still  perceptible  remains  of 
ancient  forests.  In  many  districts,  both  south 
and  north  of  the  Tweed,  the  little  hills  exhibit 
undeniable  vestiges  of  ridges  formed  by  the 
plough,  perhaps  a  thousand  years  ago,  when  in- 
accessible thickets  covered  the  now  cultivated 
plains.  ♦ 


*  *  Were  I  the  owner  of  a  million  of  acres, '  says  an  intel- 
ligent and  patriotic  agriculturist,  *  I  would  not  8u£Per  one  to 
*•  lie  unoccupied.  What  would  not  bear  corn  or  grass,  I  would 
*  plant  with  wood.  *  See  Wimpey  in  Bath  Papers,  Vol.  VII. 
p.  SO.  The'planting  of  wood  being  an  important  branch  of 
national  improvement,  were'tenanta  allowed  to  have  an  inte- 
rest in  the  growth  of  trees,  as  suggested  by  Mr  Brown  of 
Markle,  late  Conductor  of  the  Farmer'9  IVJagazine,  and  a  cer-t 
tain  proportion  of  each  plantation  made  and  trained  up  by 
them^  to  be  their  property  at  the  conclusion  of  a  lease,  or  ra- 
ther  allowed  a  certain  value  for  it ;  it  is  highly  probable  that 
innumerable  pieces  of  land,  banks,  and  corners  of  enclosures, 
vpon  every  farm,  would  be  immediately  dlevoted  to  timber 
culture.  See  Appendix,  (C).  It  is  also  universally  known, 
that '  such  estates  as  have  a  portion  of  growing  timber  up* 
<  on  them,  when  brought  to  sale,  bring  an  extra  price,  ac« 
\  pording  to  the  quantity  9^^  quality  of  the  timber,  not  ,<uily 
f  §t  Uie  time  of  sale,  but  counting  on  its  value  at  a  fiur  di^tan^ 
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The  increased  value  of  cak  and  other  bark,  is 
also  a  strong  inducement  to  this  species  of  im<- 
provement.*  In  different  parts  of  the  High- 
lands of  Scotland,  the  undergrowth  of  oak  cop- 
pice wood,  principally  natural,  is  sold  every 
twenty  or  twenty-five  years  at  the  rate  of  about . 
fifty  pounds  Sterling  per  acre,  the  purchaser  be- 
ing  at  all  expenses  of  cutting  and  carriage ;  and 
this  on  land  fit  for  little  other  purpose. 

At  a  time,  too,  when  the  price  of  dressed  lea- 
ther has  risen  to  an  exorbitant  pitch,  the  culti- 
vation of  oak,  larch,  and  birch,  for  the  tanpit, 
would  be  a  valuable  acquisition. 
^  The  juices  extracted  from  resinous  trees,  the 
fir  and  the  larch  especially,  whence  resin,  tar  and 
turpentine,  are  prepared,  might,  by  an  easy  and 
lucrative  process,  be  converted  into  a  source  of 
national  wealth,  by  preventing  the  disadvantage- 
ous importation  of  those  commodities,  multiply- 
ing the  means  of  British  industry,  and  diffusing, 
comfort  and  happiness  to  the  remotest  comers 
of  the  island,  f 


\  period.    Thus,  mxppoeing  the  kal/^-grn^ttn  timber  on  an  estate 
'  to  be  vaJued  at  10>000A  on  the  day  of  sale,  instances  are . 
<  not  wanting  where  20»000Zv  oi*  even  25,000/.,  have  been 
'  given,  over  and  above  the  value  of  the  land. '    See  Nicol's 
Practical  Phmter,  2d  edit.  p.  259. 

♦  See  Appendix  (D). 

t  See  further^  on  this  subject^  in  Note  on  Chap.  IV. 
Sect.  xiii.  §  S. 
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Sect.  II«— QflJle  different  Domestic  Purposes  to  ^McJi 
WoodM  and  Plantations  eare  applicabU. 

The  subject  of  Woods  and  Plantations,  in  what- 
ever point  of  view  it  is  considered,  is  certainly 
of  the  most  essential  importance  to  the  prospe- 
rity and  comfort  of  the  country. 

Abundance  of  wood  not  only  provides  a  co- 
pious supply  of  timber  for  the  Navy,  and  thus 
materially  secures  the  safety  and  independent  so- 
vereignty of  the  State  ;  but  it  also  furnishes  mate- 
rials for  buildings  of  every  description,  for  instru- 
ikients  of  husbandry,  *  and  other  domestic  pur« 
poses ;  it  provides  the  means  of  enclosure,  and 
fuel  t  for  the  use  of  the  poor,  whose  very  exist- 
ence will  soon,  in  many  parts  of  the  kingdom 
(as  at  present  in  some  of  the  Hebridean  isles), 
absolutely  depend  upon  it ;  it  affords*  shelter  to 
every  species  of  live-stock ;  it  breaks  the  current' 
of  the  winds,  meliorates  the  bleakest  climate,  and 
communicates  warmth  and  softness'  to^  the  sur- 
rounding atmosphere ;  it  produces  vegetation  in 
the  adjoining  fields  much '  earlier  in  the  springs 
and  causes  it  to  continue  fresh  and  vigorous  much 
later  in  the  autumn.     Plantations^  also  afibrd  ma« 


*  For  wood  proper  for  instruments  of  husbandry  see  A|>p. 
(E). 

t  See  Trans.  High.  Soc  vol.  I.  p.  S05.    And  Hebridea 
Rep.  &c. 
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terials  for  the  tanner,  the  shoemaker,  the  joiner, 
the  coachmaker,  the  painter,  the  smelter  of  ore^ 
the  manufacturer  of  gunpowder,  and  the  chemist. 
In  short,  it  would  be  difficult  to  specify  a  single 
article  of  convenience  or  luxury  in  sodal  life,  to 
which  this  useful  material  does  not  contribute  a 
Hberal  proportion. 
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CHAP,  n. 


OF  THE  PROFIT  TO  BE  DERIVED  FROM  WOODS  AND 
PLANTATIONS. 


Sect.  h'^Prqfit  Ji-om  Woodsj  or  Oak  Coppices  and 
'  Underwood  per  Acre. 

It  may  be  remarked,  that  a  Wood  differs  from 
a  Plantation,  in  that  it  is  either  entirely  a  natural 
production,  or  sawn  (not  planted)  by  the  hand 
of  man ;  and  generally  consists  of  a  mixture  of 
timber  trees,  chiefly  of  oak  and  ash,  and  some* 
times  of  fir,  with  underwood  or  shrubs,  as  birch, 
hazel,  holly,  thorn,  or  willow.  The  extent  of  a 
wood  varies  from  an  acre  to  several  square  miles, 
when  it  assumes  the  appearance  of  a  forest.  * 

As  the  period  of  cutting  natural  woods  and 
coppices  varies  in  different  districts  in  Scotland, 
from  ten  to  thirty  or  forty  years,  according  to  the 
quality  of  the  soil,  the  growth  of  the  trees,  and 
the  purposes  to  which  the  wood  is  to  be  applied, 
80  also  does  the  profit  to  be  derived  from  them« 

■III  111! 

•  See  Nicol's  Planter's  Kalendar,  p.  43. 
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The  most  common,,  however,  as  weU  as  the 
most  advantageous  period,  is  probably  from  fif* 
teen  to  twenty-five  years ;  and  upon  comparing 
a  variety  of  the  most  accurate  accounJ;s  from  dif» 
ferent  parte  of  the  kingdom,  the  value  of  an  acre 
of  good  natural  wood  may  be  stated,  at  an  ave- 
rage, from  twenty-five  to  thirty  shillings  per  an-^ 
num. 

In  Dumbartonshire,  the  annual  prc^t  of  natu- 
ral woods,  in  which  the  oak  prevails,  is  estimated 
at  one  pound  Sterling  per  acre,  when  cut  in 
twenty  years,  * 

In  Lanarkshire,  on  the  banks  of  the  Clyde^ 
where  the  demand  is  considerable,  the  copse* 
woods^  consistii^  of  oak,  ash,  elm,  birch,  alder^ 
&c.,  are  cut  down  once. in  twenty-five  or  thirty 
years,  and  sold  at  from  Sd/.  to  40/.  per  acre,  ac- 
cording to  the  value  of  the  underwood,  t 

In  the  counties  of  Perth  and  Stirling,  the  an- 
nual v^lue  of  a  Scotch  acre  of  coppice-wood  is 
estimated  at  twenty-five  shillings }  t  and  that  on 
soil  so  poor  and  sterile,  which,  for  any  other  agri^ 
cultural  piupose,  would  not  yield  sixpence  per 
acre. 

In  the  Highlands  of  Scotland,  most  of  the  na- 
tural woods  are  cut  down  at  intervals  of  nineteen 
or  twenty  years^  to  supply  the  iron  furnaces  $ 

^  Dumbartonshire  4lo  Rep. 
-t*  Clydesdale  Rep.  &c. 

t  See  Gen.  Rep.  of  Scotland,  Vol.  It.  pp«  248  &  249. 
.   VOL.  V.  p 
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and  generally  yield  in  that  period  from  forty  to 
fifty  poui^ds  Sterling  per  acre.  * 

In  many  parts  of  Gloucestershire  and  North 
Wilts,  the  profit  that  has  been  made  by  planting 
\villoW  and  ash  for  underwood,  on  cold  and  even 
boggy  soil,  on  the  sides  of  hills,  is  almost  beyond 
credibility*  Eight  pounds  an  acre  per  annum 
have  been  made  of  plantations  of  this  description, 
in  the  neighbourhood  of  Highworth,  on  land  not 
intrinsically  worth  ten  shillings  per  acre  for  any 
other  purpose,  f 

In  Nottinghamshire,  a  single  acre,  planted  with 
the  Huntingdon  willow,  has  been  known,  at  ten 
years'  growth,  to  yield  300/.  I  i  And  Mr  Day,  a 
yeoman  of  Kent,  has  made  from  the  underwood 


*  III- the  west  oi  En^fid,  an  acre  of  eopftce  in  iMtty  years 
will  produce  at  an  ay^rage  GOL  clear  of  expetties ;  and  aixty 
acres  c^  woodland,  when  cut  annually  in  jNUtches^  about  lOOL 
per  annum.  The  beech  woods  of  Lord  Dude,  in  Gloucester- 
shire^  which  reproduce  themselves  from  seeds  self-sown,  and 
which  are  supposed'  to  arrive  at  perfection  in  seventy  years, 
^fUl  then  be  worth  fromr  80^  to  100/.  per  acre.— G^biM:ei.  Ae- 
prim.  Rep.  p.  24<K 

The  average  yearly  value  of  woodland  in  the  county  of  Eft- 
sex,  is  upwards  of  51.  per  acre.— i-JE^Mex  Rep^ 

In  Herefordshire,  from  12/.  to  22/.  per  acre,  at  thirteen 
years*  growth^^-Herefordshire  44o.  Rep.  p.  96. 

The  underwoods  in  the  county  of  Westmoreland,  usually 
cut  down  every  sixteenth  year,  vary  from  lOl.  to  15L  per  sta- 
tute  acre ;  and  if  altogether  of  oek,  about  twenty  gtrmeas  ; — 
6/.  for  the  charcoal,  and  15/.  for  the  bark. — Westmoreland  Re^ 
print.  Report. 

t  See  Bath  Pap.  Vol.  X.  p.  311.  t  Nott*s  Rep.  Sec. 
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of  tome  of  his  plantations,  94L  p^  acre,  at  only 
ten  year^  groTttli  j  irid,  in  £he  year*  1806,  feHed 
some  plantations,  of  which  the  uiVdefWdod  idcfhti 
produced  him  l50/.  per  a<ir6,  exchisite  of  the 
expense  of  falling*  * 

The  ^ofit  derived  fi'ofil  a  platntdtioh  of  osiers^ 
by  the  late  Mr  SherrifF  of  Craigside^  iifear  £dim 
burgh,  holds  out  great  encoufagemenf  to  the  oc* 
cupieri  of  land  fit  fkft  tiat  purpose*  Mi^  8i  plant- 
ed about  five  statute  aCresi;  on  a  clatyey  loam,  ot 
coarse  qualify,  at  t#o  different  periods,  poor  to 
the  yea^  1801  •  Thesfe,  one  year  with  another^ 
netted  fully  18/.  fOs*  an  acre.  The  irh<rfe 
osier  ground  in  his  possession,  which  e^ttended 
to  twelve  and  k  hahT  statute  acrc&,  was  cut  in 
Novertiber  and  Dfec6mber  1802,  Being  only  a 
single  year's  growth,  and  was^  sold  for  220/. ;  and 
by  special  agreement,  if  rtot  aH  cut  before  Christ- 
mas, the  price  nt^as  io  be  250/.  t 

^  As  to  the  value,  ^  says  Mr  Shcffrif^  J  *  t  know 
*  three-fourths  of  an  acre  let  for  14/*  per  acte,  % 


«  ^or  ftn  titi6\xht  of  the  pt^t  «f  Mr  Da^s  *H  fMntatfMift^ 
m  Thtttt.  Soe.  Arts,  Stc.  Vd.  L  p.  10^  aa4  Vol.  XXV^ 
pp.  4kl4.  Mr  Day  n^tion^  in  a  letter  to  the  author  of  this 
Abstract,  (ISth  July  1810),  that  he  had  made  a  calculation  on 
planting  an  liundred  acres  of  waste  land  with  ash,  and  dier^ 
appeared  to  be  a  profit  of  6828/.  lOb.  in  24  years,  wfadehrhtf 
i^#  from  experience  to  he  correct 

f  S^  Tnns.  Soc.  Ai^,  Ac  VoL  XXL  p.  Idh 

^  MS.  communication  to  the  author. 

$  Per  Scou  acre,  which  is  to  the  statute  $cre  as  five  to 
fournearly^ 

p2 
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<  and  several  acres  of  oziers  for  12Z.  an  acre,  for 

<  six  years.    I  made  more  by  peeling  and  selling^ 

*  to  basket  makers. ' 

In  the  Ayrshire  Report,  it  is  stated,  that  *  when 

*  the  willows  grow  well,  the  shoots  arc  in  three 

*  years  ready  for  the  market,  and  frequently  sell 
^  for  44/,  per  acre.  * 

*  A  few  acres  of  osiers,  planted  after  a  crop  of 

<  potatpes  in  February  1801>  upon  the  south  expo- 
'  sure  of  a  sloping  bank,  sheltered  from  the  south- 
^  west  by  a  belt  of  plantation,  and  in  a  cold,  hu- 

*  mid,  day  soil,  on  the  farm  of  Hayfield,  near 
^  Kirkcaldy;  has  yielded  from  25L  to  SOL  per  acre 

*  annually,  for  a  number  of  years  past. '  * 

.  The  crown  willow,  S.  purpurea  (?)  though  infe- 
rior to  many  other  species,  being  much  in  request 
by  the  Victualling  Office,  is  particularly  profit- 
able. Ten  shillings  per  thousand  yearling  shoots, 
was  given  for  thia  sort  by  the  Commissioners,  de- 
livered at  Dq[>tford,  several  yeara  ago.  On  a  Scots 
apre,  24,000  plants  will  stand,  at  eighteen  inches 
distance  from  plant  to  plant,  in  and  between  the 
rows  ;  and  if  six  shoots  grow  on  a  stock,  the  a- 
mount  is  144,000;  which,  at  ten  shillings  pes 
thousanc^  gives  791.  Sterling  fw  the  produce  of 
a  Scots  acre. 

The  expense  of  a  plantation  of  osiers,  in  a  fa* 
vourable  soil,  and  near  to  a  good  market,  may  be 
estimated  at  from  one  to  two  pounds  Sterling  per 


•  See  Nicors  Plant.  Kalendar>  App.  I.  p.  Si9. 
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acre  per  annum ;  and  will  be  found  to  yidd  a 
retmn  of  SOO  or  400  per  cent  per  annum !  • 


SEa  II.— iV^  qf  Pkmtatum^  or  Timber  Trees^ 
per  Acre^ 

There  is  a  great  quantity  of  land  in  Scotland 
of  very  little  value  in  its  present  state>  and -inca- 
pable of  being  profitably  converted  either  into 
arable  or  good  pasture  kuid ;  yet  a  very  large 
prc^ortion,  two  acres  of  which  do  not  afford  sus- 
tenance for  one  sheep  during  six  months  of  the 
year,  might,  with  considerable  prospect  of  suc- 
cess, be  planted  with  larches,  and  other  valuable 
timber. 

§  1.  XrarrA.--The  late  Bishop  of  lAndaff,  in 
his  valuable  Preliminary  Observations  to   the 
WjBstworeland  Report,   affirms,  that  such  lan4 
would  immediately  pay  a  rent  of  tliirty  shillings 
a  year.    The  high  b^trren  mountain  of  Wansfell, 
near  Ambleside,  on  which  his  Lordship  made  ^a 
plantation  of  48,000  larches,  haa  been  for  many 
years  let  at  a  greater  rent,  as  a  sheep  pasture, 
(even  making  allowance  for  the  depreciation  of 
money),  than  could  be  had  before  it  was  planted, 
without  the  least  injury  to  the  plantation ;  thou- 
sands of  the  larches  measuring  from  fourteen  to 
eighteen  inches  in  circumference,  at  six  feet 
from  the  ground*    . 


•  See  NkoFf  Plant.  Edited,  edited  by  8ang,  p.  553. 
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In  the  yefirs  ISOif  an4  1805,  t^e  Biajiop  pU|a(> 
ed  S£S,^KliO  Jgrcbe^  ^  twp  elevated  coutigMCHis 
mountains,  called  Birkfell  and  Goqiershow,  situ* 
ated  near  the  foot  of  Windermere,  in  the  parish 
of  CiMtmeli,  an4  county  of  Lancaster.  The  sum 
expended  in  planting  these  322,500  larches,  at 
30s,  a  thouisajid,  on  379  acres  of  land,  worth  half 
a  crpwn  an  acre^  is  calculated  by  the  Bishop  at 
483/.  :-^the  whole  loss,  in  sixty  years,  at  13,798/., 
and  the  probable  profit,  ifpon  the  most  moderate 
pomnutation  at  the  i^n4  of  thfs  same  period,  is 
estipiated  at  150,000/.,  if  the  commerce  of  the 
country,  and  the  price  of  foreign  f|r,  should  com 
tinu^  for  si^ty  years  without  diminution.  ♦ 

In  other  situations,  however,  more  favourable 
to  the  grqwth  of  trees,  the  profit  is  estimated 
much  higher, 

|n  the  Hampshire  Report,  p.  30,  it  is  stated 
by  t^o  yery  experienped  nurserymen,  that  even 
poor  land,  when  planted,  will  produce  t^t  the  end 
of  twenty-five  years,  at  lea3t  iOp/.  of  value  in 
timber  and  fire-wood. 

In  Scotland,  Dr  Kobertson  states  tlie  profit  at 


]^Qp  «W«|  f^f^te^,  tiu(t  #  k^mvi  efii9fef  po^ti^gpf  one 
^o\i3im4.fCi?^>  fhoygh  plfipe^  inf  ft  )|i|gh  9nf  bj^  situatiqq, 
may  be  improved  by  plaatntion  from  4/.  Ss.  ^.  $q  4<KV.  per 
annum,  or  eight  shillings  per  acre ;  reckoning  the  value  of  a 
ireversion  at  a  presei^t  oertamty,  and  statrnj^  t^  interest  of 
^oney  only  at  4  per  cent.  See  Report  on  Waste  Lands,  P; 
17,  an^  W^st.  It«j>riiited  <l^p.  y^  g8f 
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six  shillings  per  acre.  •  The  just  and  proper 
medium  profit  from  an  acre  of  larches,  applica- 
ble as  an  average  to  the  whole  kingdom,  may 
be  sta^d  at  thirty  shillings  per  annum,  t 

Annual  Increase.-^W ith  regard  to  the  annuaj 
increase  in  value  of  an  acre  of  larches,  in  a  give^ 
situation,  and  of  a  given  age,  it  has  been  asceir 
tained  by  admeasurement,  that  an  acre  from  24 
to  27  yeah*  growth,  by  the  increase  of  the  wood, 
pays  annually  a  rent  of  three  pounds  five  shil- 
lings. What  rent  aiji  acre  of  land  would  pay^ 
when  the  larches  were  40,  50,  or  60  years  cJd, 
cannot  be  accurately  known,  except  by  actual 
admeasurement ;  but  it  is  presumed,  that,  at  50 
years  firom  the  first  planting,  it  would  pay  a  rent 
(^  not  less  than  fifteen  pouoda  per  annum ! 

There  is  another  mode  of  turning  a  plantation 
of  larches  to  profit,  wbidli  has  been  suggiested  by 
the  late  Bishop  Watson;  it  consists  in  cutting 
down  the  whole  at  twenty  or  thirty  years*  growth, 
and  replanting  the  ground :  t  but  this  practice, 

•  Pertk  Report,  p.  107. 

t  It' has  been  already  phserved,  that  an  acre  of  larches, 
at  24>  years'  growth,  on  but  indifferent  land,  is  worth  IQOl. 
Now,  the  present  value  of  100/.,  to  be  received  24  years  hence, 
is  S IL ;  which,  being  lent  at  legal  interest,  will  produce  thirty* 
one  shillings  a  year,  which  may  be  considered  as  the  rent  to 
which  an  acre  of  land  is  immediately  raised  by  planting  it 
with  1000  larches,  at  i^i  expense  of  only  thirty  shillings.  See 
Comm.  to  the  Board  of  Agric.  Yol.  VI.  Part  1.  p.  8. 

i  *  Supposing, '  says  the  Bishop,  *  five  hundred  acres  to 
*  be  planted  with  larches  U  six  or  ei^  feet  distance :  afWr 
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al  .least  with  the  same  species  of  plants,  for  obvi- 
ous reasons,  has  not  always  been  found  to  an- 
swer. 

S  2.  Ask. — *  On  the  east  side  of  Cottage  Wood, 

•  in  Staffordshire,  *  says  Mr  Waistell,  •  *  there  are 

•  now  growing,  (1807),  within  twenty-two  yards 
'  square,  as  under,  viz. 

•  50  Ashes,  contain- 

ning  300  feet  at 
ls.6d.        .        L.22  10 
^  13  Oaks,  7  do.  2s.      0  14 
«  3arl?        •        .  0    6 


L.23  10orperAcreS35/:.10s« 

^  The  above  is  part  of  two  acres  planted  in 

*  1776,  partly  on  heaps  of  earth  in  day  pits,  and 


*  twaity-five  ye^TBy  let  tuienty  acma  be  cut  down,  and  the 
^  land  be  replanted  ;  when  %h»  whale  is  thus  gone  over,  the 

*  ^t  r^lanted  part  will  be  twentj-five  years  pld,  and  be  rei^- 

*  dy  for  th^  axe ;  an^  all  the  other  parts  will  be  ready  in  suc- 
f  cession,  twenty  acres  every  year,  for  ever ;  afiPording  a  rent, 
f  after  the  first  twenty-five  years,  pf  1500^.  a  year,  from  500 

*  acres  of  waste  land.    This  rent  is  founded  on  the  supposi- 

*  tion  of  an  acre  of  larches,  of  twenty-five  years*  growth, 

*  being  worth  only  75/. :  though  there  is  good  retfson  to  con- 

*  jecture,  that  \t  will  be  worth  more ;  and  a  certainty,  that, 

*  for  the  first  tiventy-five  annual  fhlls,  its  value  will  be  increas- 
f  ing  on  accovmt  of  the  increasing  age  of  the  wood. ' 

This  is  the  mode  practised  in  the  wood  of  Soignles,  near 
Brussels,  in  the  Netherlands^  which,  according  to  Dr  Ander- 
son's calculation,  yields  ai|  annual  revenue  of  upwards  of 
18,000/.  Sterling.  See  Agricola*s  Letters  on  Plantbg^  Scot^ 
Mag.  vol.  xxxiit.  p.  294>. 

f  Spe  Tr^^i  Sop*  Arts,  See.  voL  xxyi^ 
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*  partly  on  strong  soil  upon  a  deep  bed  of  sand, 

*  value  about  fifteen  shillings  an  acre.     Fifteen 

*  shillings  per  annum,  forborn  31  years,  and  im* 

*  proved  at  5  per  cent,  compound  interest,  would 
«  amount  to  53/.     But  the  value  of  the  timber  is 

*  more  than  four  times  this  amount.  * 

§  3.  Oak. — In  the  4th  volume  of  Bath  Papers, 
the  value  of  fifty  acres  of  oak  timber,  is  com. 
puted  to  be  worth  12,100/.  in  an  hundred  years, 
which  is  nearly  2/.  lOs.  annually  per  acre ;  and 
when  it  is  considered  that  this  is  continually  ac* 
cumulating,  without  that  expense  or  risk  to  which 
annual  crops  are  subject,  it  can  hardly  be  doubt- 
ed, that  timber  planting,  is  one  of  the  most  pro- 
fitable articles,  to  which  various  descriptions  of 
spil  can  be  appropriated. 

Evelyn  calculates  the  profit  of  a  thousand 
acres  of  oak  land,  in  one  hundred  and  fifty  years, 
at  no  less  a  sum  than  670,000/.  Mr  Young  states 
the  plantations  of  Mr  Fellowes,  as  yielding  a  re- 
gular income  of.  five  pounds  a  year  per  acre,  by 
being  cut  in  a  regular  rotation.  •  And  those  of 
Mr  Mitford,  who  allows  his  plantations  to  stand 
till  they  are  forty  years  old,  as  high  as  22/.  Us, 
per  acre  per  annum. 

Other  instances  might  be  adduced,  where  the 
profits  of  planting  oak  have  been  remarkably 
conspicuous.  These  profits,  however,  must  vary, 
in  every  country  and  district  of  the  kingdom,  ac* 
pording  to  the  nature  of  the  situation,  the  qual;^ 


^.Young's  Tour  through  die  1^  of  Eog1fm4. 
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ty  of  the  sotJt  tlie  demand^  and  c^er  local  cic- 
cumstances. 

§  4.  Sycamore. — One  instance  is  stated  by  Mr 
Nicol,  in  his  *  Planter's  Kalendar,  *  (p.  123),  as 
having  come  u;idef  pei*sonal  observation,  where 
a  plantation  of  an  acre  and  a  half  of  sycamores, 
of  60  years'  standing,  was  offered  to  be  purchas- 
ed, at  the  rate  of  14/.  per  acre,  per  annum,  since 
the  time  of  planting ;  *  and  perhaps, '  he  adds, 
'  this  same  land,  would  not,  at  an  average,  have 
'  rented  at  30s.  per  acre  per  annum. ' 

§  5.  Scots  Pine. — The  Scotch  pine,  or  common 
fir,  planted  on  very  poor  land,  in  the  lower  part 
of  the  county  of  Lanark,  at  05  years  old,  sells 
for  25/.  per  acre;  and,  at  50  or  60  years*  growth, 
when  properly  thinned,  at  upwards  of  80/.  * 

lv\  Qalloway,  plantations  of  Scots  fir,  under 
fifty  years  of  age,  h^ve  been  lately  cut,  the  best 
of  which  were  estimated  at  from  300/»  to  400/1 
per  acre,  and  one  is  said  to  have  reached  upwards 
of  600/.  per  acre,  sold  in  the  planter's  lifetime,  t 

*  There  are  acres  of  wood, '  t  observes  Mr 
Curwen,  *  which  at  fifteen  years*  growth,  will  leave 
^  a  dear  profit  of  45/.  Supposing  this  to  proceed 
^  for  ninety  years,  with  interest,  the  acre  would 
f  produce  815/.  *  % 

The  plantations  at  Inverary,  are  reckoned  to 
^ount  to  about  two  millions  of  trees,  worth  four 
shillings. each,  which  makes  their  preseQt  value 


*  Clydesdale  4^)  Jlep.  p.  43.  f  Galloway  dittQ. 

\  Ash.  j  Trans.  S09.  pf  Ai^ts^  ^9. 


Digitized  by 


Google 


AND  PLANTATIONS.  S^ 

400|OOQ2.  *  The  land,  seventy  yean  ago,  is  sup- 
posed to  have  been  only  worth  50/.  per  annum,  t 

Calculaituig  the  expense  and  accumulated  in-^ 
terest  thereon,  at  105,137/^f  there  remaijia  a  ba? 
lance  of  ^4,862/.  10s.  of  dear  proil  on  the  In- 
veraiy  plantaiions.  1: 

A  calculation  of  the  eiqienae  and  prc^t  that 
w(»dd  attend  the  supposed  planting  of  the  Moor 
d"  OrdiilJ,  in  Perthsliire,  seven  miles  by  tbcee  in 
extent,  is  given  by  Dr  Robertson,  in  his  Agricul- 
tural  View  jof  that  County,  in  vhich  he  shows, 
that  ten  thousand  acr^  might,  if  impcoved,  hy  ju- 
dicious planting,  in  the  course  of  eighty  years, 
yield  a  profit  of  upwards  of  two  minions  Sterling, 
which  demonstrates  the  immense  adv^id^e  i^ 
suiting  from  such  appropriations.  §  '  £t  dubi- 
^  tant  homines  serere,  atque  impendere  onmm?* 

%  6.  Eap^ise  i^Flaniation8,r^The  original  ex* 
^meof  a  piantatioo  very  much  depends  <m  the 
^ize  x>f  the  encloMire,  the  fitcility  of  procuring 
materials  for  that  purpose,  the  price  of  labour  in 
the  district,  ftpd  various  other  local  circumstauT 
ces ;  so  that  the  expense  of  planting  necessarily 

♦  See  ^uox'«  Tour. 

t  Argyleshire  Rep.  p.  151.  In  1751|  tbe  yalued  rent  of 
fdl  the  i^easnre  groanda  about  Inverary,  consisting  of  12| 
inerklandB,  Is  stated  at  50t 

%  Hebrides  Report,  p.  352. 

§  The  rei|d^  is  rpferrftd  lo  ttmsanm  intriligent  Report  of 
the  Heb^des,  for  a  calcuja^on  on  ^  sti])  more  esUended  scalc^ 
ff  pl^i^inp  i^OO^OOO  f ergs  |n  the  W^t^rn  Isla^^df. 
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varies  in  every  couiKy  and  district  of  the  king- 
doiii« 

The  larger  the  enclosure  is,  the  expense  of 
fencing  it,  by  the  acre,  is  the  less*  Tlius,  the 
enclosure  of  twenty  acres  exceeds  a  fifth  of  the 
cost,  though  it  is  but  the  twenty-fifth  of  the  spBoe 
of  one  of  five  handred. 

In  the  North  of  Scotland,  *  the  expense  of 
^  enclosing  a  plantation  of  at  least  one  hundred 

*  acres,  and  planting  it  with  Scotch  fir,  is  gene- 
'  raliy  calculated  at  twenty  shillings  per  acre, 
^  and  the  undertaker  upholds  the  plants  for  seven 

•  years.  *  *  In  the.East  of  England,  the  expense 
of  enclosing  and  planting  is  said  to  be  three 
pounds  per  acre,  t 

In  the  county  of  Gtalloway,  the  expense  of 
{danting  by  contract  is  five  pounds  per  acre :  t 
and  in  Dumbartonshire,  wh^n  enclosed  with 
hedge  and  (ditch,  and  drained,  the  expense  has 
been  estimated  at  seven  pounds  per  acre,  vi2^. 

^  Enclosing  with  hedge  and  ditdi,  per 

^acre  -  -  ;.      L.2    0  0 

'  Draining  .  ,  -        0  15  0 

^  Price  of  plants  -  -  8  10  0 

•Putting  in  r.  •  r      0  18  0 

M    3    O'S 


♦  Young's  Tour,  vol.  I.  p.  330.      f  County  Reports,  &c. 

I  Galloway  Rep.  p.  182.  i  See  Gen.  Rep.  voL  11.  p.  299. 
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In  Scotland,  the  average  expense  may  be  stated 
at  from  SOs.  to  2/.  per  acre.  The  very  injudicious 
and  imperfect  manner  in  which  many  extensive 
plantations  have  been  planned  and  executed,  and 
the  serious  expense  attending  them,  have  accord- 
ingly  deterred  many  public-spirited  individuals 
from  embarking  in  this  most  elegant  of  all  im^ 
provements.  *  An,  eligible  method  of  effecting 
this  object,  on  bare  soils,  and  elevated  situations,  at 
far  less  expense,  and  with  equal  success^  by  sow- 
ing the  seeds  of  trees  on  the  spot  where  they  are 
finally  to  grow,  has  been  sufficiently  evinced  by 
numerous  and  successful  experiments,  both  in 
England  and  Scotland,  as  well  as  in  various  other 
countries  j  and  for  a  short  description  of  which, 
the  reader  is  referred  to  Chap.  V.  Sect.  iv.  of  this 
Abstract. 


*  For  a  table,  or  state  of  the  natural  woods  and  plantations 
of  Scotland,  in  Scots  and  English  acres,  see  Appendix  (FV 
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.     CfiAP.  III. 

OF  THE  DIFFERENT  SOILS  aWd  SITUATIONS^  THE 
BEST  CALCULATED  FOR  WOODS  AND  PLANTATIONS 
IN  GENERAL. 

1*HB  nature  and  qualities  of  the  different  soils, 
subsoils,  and  situations,  peculiarly  adapted  to  the 
growth  of  the  various  species  of  timber,  have 
hitherto  obtained  but  a  very  inadequate  illustra- 
tion from  those  writers  who  have  turned  their 
artfeniion  to  this  frfterestittg  liiibject. 


.Sect.  I.— 1S01&  and  Subsoils. 

It  may  in  general  be  remarked,  that  as  soils  of 
a  ferruginous  kind,  with  little  depth,  are  found 
to  be  the  most  unfavourable  to  the  growth  of 
timber ;  so,  gravelly,  or  bght  sandy  soils,  on  po- 
rous subsoils;  loamy,  gravelly,  or  clayey  soils, 
with  retentive  subsoils ;  and  thin,  moorish,  heathy 
soils,  on  gravelly,  porous  or  retentive  subsoils. 


Digitized  by 


Google 


AND  PLANT'ATIOKS.  231 

are  found  best  adapted  to  the  cultivation  of  the 
various  species  of  timber.  * 

The  oak  generaliy  thrives  best  in  a  strong  deep 
loam,  incumbent  on  gravel  or  dry  rock ;  the  ash 
is  found  in  the  greatest  perfection  on  dry  loamy 
sails ;  the  beech  and  chestnut  in  sandy  loams,  and 
all  calcateous  soils ;  and  the  elm  and  the  larch 
(the  most  valuable  tree  in  Scotland)  are  to  be 
seen  in  almost  every  soil,  t 

*  The  following  soils,  and  their  suhstrata,  are  recommeiuled 
by  the  late  Mr  Nicol  in  hi^  <  Planter's  Kalendar, '  p.  50,  as 
best  adapted  for  planting,  viz. 

*  Sandy  or  gravdly  soils,  incumbent  on  rubble,  or  loose  8and« 

*  stone. — Loamy  soils,  on  a  gravelly  or  porous  subsofi. — Sandy, 
'  grsvdly,  or  loamy  soils,  on  a  clay  or  retentive  subsoiL— 

*  Chalky  loam,  of  flinty  chalk,  on  a  porous,  or  rocky  sub- 

*  stratum. — Loamy  clay,  on  sandstone,  or  on  limestone  rock* 

*  —Clay  on  the  same. — A  mixture  of  loam  and  argillaceous 
'  schistus,  on  basalt  or  whinstone  rock. — Free  loamy  soils,  on 
'  granite  rock. — Strong  loamy  oi*  clayey  soils,  on  irony  or  blu* 
'  lilL— Tkin,  heafhy,  or  moorish  soils,  incumb^nf  on  nibble ; 
'  —and  the  same  incumbent  xm  clay,  or  <m  till.  * 

f  The  constituent  parts  of  the  soil  about  Sheffield-place, 
reckoned  by  Mr  Pontey,  so  remarkable  for  the  production  of 
timber,  and  where  the  oak  and  the  larch  equally  flourish ;  has 
been  analyzed  by  Sir  Humphrey  Davy,  and  found  to  produce 
(he  following  result,  viz. 

Wrtcr  •  .  -         3- 

Silex^       .         .        -        -        54. 

Alumine        -         -  -  28. 

Carbonate  of  lime        -        -       3* 

Oxide  of  iron        -        -        -     5. 

Decomposing  veget*  matter    -     4. 

Loss  •  -  -        3. 

100- 
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In  wet  spongy  soils^  which  cannot  be  drained 
without  too  great  expense^  the  ash,  elm»  alder, 
poplar,  and  sallow  tribe  may  be  planted  to  ad- 
vantage, and  in  twenty  years  will  frequently  yield 
a  profit  of  three  pounds  per  acre  per  annum  for 
the  whole  time.  * 

important  information  respecting  the  soil,  sub- 
soil, and  exposure  best  adapted  to  the  various 
species  of  trees  intended  to  be  sown  or  planted, 
may  be  obtained  by  carefully  observing  in  what 
particular  soils  and  situations  natural  wpod  thrives 
best  in  the  surrounding  country,  and  by  noticing 
the  different  degrees  of  success  attending  those 
trees  that  have  been  formerly  planted  on  similar 
soils,  situation,  and  elevation.  For  the  tree  that 
suits  one  soil  and  exposure,  will  not  in  general 
answer  another;  like  ascrijpti  glebcp,  every  tree 
seems  to  have  a  particular  attachment  to  its  own 
peculiar  soil,  in  which  respect  .it  requires  to  be 
gratified;  and  in  the  selection  and  adaptation, 
there  are  ho  better  guides  than  observation  and 
experience. 

Nothing  can  be  more  absurd  than  the  planting 
of  extensive  tracts  with  a  great  variety  of  dii^r« 
ent  kinds  of  trees,  without  regard  to  selection } 
for,  though  in  most  soils,  any  of  the  common  sorts 
of  forest  trees  will  grow,  yet,  in  ahnost  every  in- 
stance, some  one  or  more  will  be  found  to  grow 
with  greater  luxuriance  than  others. 


♦  See  Bath  Pap.  voU  II.  p.  347. 
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Sect,  II. — Situation. 


It  may  be  remarked  in  general,  that,  in  the  ill- 
land  ana  interior  parts  of  the  kingdom,  so  bulky 
and  expensive  an  article  as  timber,  particularly 
what  is  requisite  for  home  consumption,  ought  to 
be  raised  on  the  spot ;  whereas,  on  the  sea-coast, 
where  wood  can  be  imported  with  facility,  and 
where  the  blasts  and  breezes  from  the  ocean  are 
in  some  degree  unfavourable  to  the  growth  of 
timber,  land  fit  for  the  plough  ought  never  to  be 
})lanted  except  for  the  purposes  of  ornament  or 
shelter.     Perhaps  all  land,  from  the  annual  value 
of  from  fifteen  to  twenty  shillings  per  acre  and 
upwards,  might,  in  general,  be  more  profitably 
apphed  to  the  purposes  of  cultivation  ;  the  ad- 
vantages  to  be  derived  from  an  annual  rent  pro? 
duced  from  com,  grass,  &c.  with  its  accumulate 
ing  compound  interest,  will,  in  a  term  of  years 
tiecessary  for  bringing  a  crop  of  timber  to  perfec- 
tion, produce  a  larger  sum  than  can  be  realized 
from  the  growth  of  woodi 

Timber  and  underwood  ought,  in  general,  exi 
cept  as  ornamental  decorations  to  gentlemen's 
seats,  and  in  the  corners  of  fields  in  the  state  of 
tillage,  or  the  hedge-rows  of  those  in  the  condi- 
tion of  grass,  to  be  raised  only  on  rocky  and 
more  barren  soils,  that  they  may  shelter  the 
bleak  heath,  afford  that  protection  which  the 
numerous  herds  of  cattle  and  flocks  of  sheep  in 

VOL.  v.  a 
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the  country  so  much  require,  and  be  the  meaiti 
of  imparting  fertility  to  the  mofe  sterile  tracts^ 
There  is  ordinary  and  mountainous  land  enough 
in  the  kingdom  for  the  growth  of  timber^  equally 
unfit  for  tillage  or  pasture,  where  nothing  else 
will  liVe  ;  and  trees  are  often  observed  to  thrive, 
even  amidst  rocks  and  stones,  where  there  i9 
scarcely  any  visible  soil  to  nourish  them. 

Tlie  natural  advantages  resulting  from  precipi* 
ces,  gullets,  steep  banks  of  rivers  or  canals,  and 
the  islands  or  islets  of  fresh-water  lakes  and  sea- 
coast,  by  lessening  the  expense  of  enclosures, 
also  hold  out  strong  inducements  to  the  planter 
of  wood,  to  cover  such  situations  with  young 
plants.* 

The  numerous  and  extensive  dry  mosses  and 
moorlands,  in  the  hollows  and  on  the  declivities 
of  hills,,  abounding  in  the  interior  of  the  Higli- 
lands,  should  also  be  devoted  to  this  species  of 
improvement*     •  These  lands  are  generally  cover- 

*  ed  with  short  heath,  mixed  with  so  little  grass, 

*  that  they  are  not  worth  sixpence  per  acre.    The 

*  trunks  of  trees  generally  found  in  them,  give 


*  For  the  same  reason,  the  eomeita  of  %sMb  or  enclosures 
may  by  planted  at  a  trifling  expense,  two  parts  of  the  work 
bebg  already  done,  and  nothing  remaining  but  to  make  up  the 
third  with  a  fence  of  paling.  These  sniall  clumps  soon  be- 
come of  important  service,  aftirdfng  aa  ample  profit  to  thb 
landlord,  an  abundant  supply  for  the  purposes  of  the  husbanch 
man,  and  shade  and  shelter  for  cattle.  See  Trans.  HighlaBd 
Society,  vol  L  p.  189« ;  and  Argyleshke  Report* 
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^  however  a  sufficient  proof  of  their  aptitude  to 

•  grow  timber;  and  they  can  never  be  turned 

*  to  better  account  than  by  planting  them,  and 

*  that  with  the  same  kind  of  timber  that  is  found 
'  in  them.    This  is  generally  fir^  and  sometimes 

•  oak.** 

Another  species  of  ground  that  should  be  ex- 
clusively devoted  to  planting,  is,  that  on  which  a 
number  of  venerable  firs^  or  other  native  timber^ 
is  still  growing.  These  remains  of  our  ancient 
forests,  are  not  unfrequent  in  the  upper  parts  of 
Argyleshire,  in  thie  Northern  Highlands^  and  in 
Braemar  at  the  source  of  the  river  Dee,  &c.  t 

Wherever  there  ar^  natural  stools  of  wood  al- 
ready enclosed^  or  tracts  covered  with  brush- 
wood, such  as  hazel,  birch,  &c.  seldom  aUowed 
by  the  cattle  to  rise  above  two  or  three  feet  high> 
being  marked  out  by  nature  as  fit  for  raising 
wood,  otight  to  be  filled  up  with  oak,  ash,  elm, 
and  other  valuable  kinds  of  timber,  which  might 
be  effected  at  a  trifling  expense.  $  Were  such 
tracts  only  efficiently  enclosed,  and  cattle  of  eve- 
ry description  Excluded  j  from  the  seeds  shed  in 
Avinter,  beautiful  woods  would  soon  rear  their 
heads  of  the  most  vali^able  quality^ 

But  where  no  natural  shelter  can  be  obtained, 
ftuch  sis  flat  barren  wastes^  and  the  bleak  sides  of 
hills  of  considerable  elevation,  artificial  means  of 
producing  a  shelter  must  be  resbrted  to.  Im 
such  circumstances,  the  following  plan  has  been 

*  Argyleshire  Report,  p.  154.        f  Ibfd.        %  IbUL 
4  2 
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recommended  by  the  late  Mr  Nicol.  *     *  Fix 
^  upon  the  most  exposed  side  of  the  proposed 

*  forest  plantation ;  mark  off  a  horizontal  stripe, 

*  or  belt,  at  least  a  hundred  yards  in  breadth* 

*  Let  this  portion  of  gfound  be  planted  thick, 

*  say  at  the  distance  of  thirty  inches,  or  at  the 

*  most  three  feet;  with  a  mixture  of  larch,  syca- 

*  more  and  alder,  nearly  in  equal  quantities,  or 

*  with  Scots  firs,  if  the  soil  be  better  adapted  for 

*  them.     When  the  trees  in  thia  belt,  or  zone, 

*  have  risen  to  the  height  of  two  feet,  such  hard- 

*  wood  trees  as  are  intended  ultimately  to  fill  the 

*  ground,  should  be  introduced,  at  the  distance 

*  of  from  eight  to  ten  feet  from  each  other,  as 

*  circumstances  may  admit     At  this  period,  or 
^  perhaps  a  year  or  two  afterwards,  according  to 

*  the  bleak  or  exposed  situation  of  the  grounds ; 

*  let  another  belt  or  parallel  zone  of  nearly  equal 

*  breadth,  be  added  to  the  one  already  so  far 

*  grown  up,  and  so  on,  till  the  whole  grounds  be 

*  covered,   mixing  the  nurses  over  the   whole 

*  plantation. '  t 

Plantations  of  larch,  margined  with  a  double 


*  See  NicoFs  Plant.  Kalend.  p.  29. 

f  In  such  exposed  situations,  it  ifi  necessary  to  plant  thick  ;^ 
and  to  use  small,  well-rooted  plants,  as  the  opposite  practice 
has  operated  very  much  against  the  interests  of  planting,  as  ia 
^ly  visible  over  the  whole  of  England.  The  hard-wooded 
plants  for  the  principal  crop,  should  not  exceed  eighteen  inchea 
in  height;  the  larch  nurses  from  six  to  nine  inches  high ;  and 
the  Scots  fir,  two-year  seedlings,  one  year  transplanted. 
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or  triple  TOW  pf  spruce  and  common  firs,  and  the 
latter  headed  down  at  twelve  or  fifteen  feet  from 
the  ground,  are  peculiarly  well  calculated  for  a 
skreen  or  shelter  for  live  stock.  The  firs  thus 
treated,  throw  out  lateral  boughs,  and  feather 
to  the  groilnd ;  ii^tprcept  the  current  of  the  blast, 
and  prevent  the  snow  blowing  through,  and  lodg- 
ing on  the  leeward  side,  to  the  annoyance  and 
danger  of  sheep  that  haye  repaired  to  it  for  shel- 
.  ter ;  while  the  larches,  in  their  more  advanced 
state  of  growth,  by  permitting  the  winds  to  pass 
through  tlie  upper  pert  of  the  skreen,  break  the 
current,  and  mellow  the  blast,  • 

But  although  all  trees  require  shelter  from  the 
most  impetuous  blasts,  before  they  can  be  reared 
in  perfection,  yet  they  differ  very  much  from  one 
another  in  the  degree  of  shelter  that  they  require ; 
some  being  able  to  thrive  in  a  situation  where 
others  would  totally  perish.  *  Of  all  the  trees,  * 
says  Dr  Anderson,  *  that  I  am  well  acquainted 

*  with,  the  ash,  the  elm,  and  the  rowan,  (moun- 

*  tain-ash),  are  least  hurt  by  open  exposure,  and 

*  therefore  thrive  best  when  planted  alone,  or  in 

*  single  rows ;  and  few  of  our  hardy  deciduous 

*  trees  are  less  able  to  endure  an  exposed  situa- 

*  tion  than  the  oak  when  young,  which  is  proba- 

*  biy  one  reason  why  this  last  is  in  so  little  esti- 

*  mation  in  Scotland,  and  the  others  so  general- 

*  ly  cultivated  j  although  it  must  likewise  be  ao- 


*  S«e  Marshall. 
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*  knowledged,  that  the  two  first  are  deservedly 

*  much  esteemed ;  not  only  because  they  can  be 

*  reared  in  almost  any  situation,  but  also  on  ac- 

*  count  of  the  valuable  qualities  of  their  wood, 

*  which  is  perhaps  better  adapted  to  the  various 

*  purposes  of  the  husbandman,  than  even  the 

*  sturdy  oak  itself.  *  ♦ 

In  short,  the  species  of  trees  to  be  sown  or 
planted,  should  always  be  regulated  by  the  na- 
ture of  the  soil  and  situation. 

On  elevated  and  mountainous  traots  and  situa« 
tions,  all  the  pine  tribe,  the  mountain-asb,  the 
beech,  larch,  ash,  birch,  sycamore ;  and  (where 
there  is  any  depth  of  soil)  the  oak;  may  all  be 
planted  with  reasonable  hope  of  success^ 

Where  the  soil  is  mere  sand,  the  Scotch  fir 
will  generally  succeed.  ^  I  know  several  planta- 
<  tions,  *  says  a  writer  in  the  Bath  Papers,  <  where 
'  the  soil  has  been  so  perfectly  sandy,  that  there 
'  was  not  grass  enough  to  keep  one  sheep  on  an 

*  acre;  and  yet,  after  being  planted  twenty  years» 

*  there  have  been  3000  trees,  on  an  acre,  worth, 

*  at  the  lowest  estimate,  one  shilling  e^ch  aa 

*  they  stood.  *  t 


*  Agricola's  Letters  on  Plantbg,  Scots  Mag.  Vol.  XXXIIL 
p.  993. 

f  *  Very  few  situations  in  thia  country*  *  obuBerres  Mr 
Bcirthwick,  in.  a  sensible  Letter  on  PJaniingj  Scotch  Fir^ 
*  seem  to  have  a  natural  predilection  for  fir.  -  In  most  sttua* 
^  ttons,  where  the  natural  propensity  to  wood  is  shown,  we 
^  see  thfit  some  kind  of  hard-wood,  as  oak,  birch^  or  haze^  i( 
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In  more  sheltered  congenial  situations^  timber 
trees,  such  as  the  oak,  larch,  elm,  beech,  lime, 

*  the  most  grateful^  Timber^  of  the  nature  of  these  trees,  l» 
^  by  far  the  most  useful  for  every  purpose ;  and  therefore  it  is 

*  a  fair  and  an  important  que3tion)  whether  the  invitation  pf 

*  nature  to  plant  hard-wood  in  this  country,  has  not  been  for 

*  severe]  .years  past,  and  is  not  yet,  too  much  neglected.  Ac- 
«  cording  to  the  prevalent  taste,  a  gentleman,  wishing  to  show 

*  the  world  that  he  has  been  ^oing  something  on  bis  estate, 
'  plants  a  great  number  of  stripes  and  clumps  of  Scoti^b  fir  • 

*  these,  if  upon  moory  and  exposed  situations,  never  come  to 

*  any  thing ;  and,  if  on  favourable  situations,  hard-wood  would 

*  have  grown  there  equally  well,  and  at  any  given  age  would 

*  have  been  much  jmore  valuable. '  See  Farmer's  Magazine, 
Dec*  1809.  That  diese  observation^  are,  in  general,  well 
grounded,  will  be  readily  acknowledged;  but  i^  bleak  an4 
barren  situations,  the  larch,  and  Scots  fir,  partipularly  the 
former,  will  generally  be  found  the  most  profitable  for  timjber ; 
as  appears  by  the  extensive  and  flourishing  plantations  of  the 
DuCes  of  Athol,  Argjle,  and  Gordon  ;  of  Uie  Earls  of  Bred- 
albine,  Fife,  and  Mansfield  m  Scotland ;  and  those  of  Mr 
Anson,  in  the  barren  mountaii^  of  StalTordshire ;  of  the  late 
Mr  Johnes  in  C^diganshire ;  of  the  Marquis  pf  Bath  pn  the 
Wiltshire  Downs,  near  Warminster ;  and  of  Mr  Curwen,  and 
the  late  Bishop  pf  LandaflT,  in  the  counties  of  Cumberland, 
Westmoreland,  and  Lancashire. 

The  late  Mr  Davis  asserts,  from  most  extensive  experience, 
that  *  although  fir  timber  is  worth  individually  less  per  acre 

*  ^an  oa)c  or  beech  of  the  same  size,  these  trees  will  never- 

*  theless  grow  faster  and  thicker  together  than  any  other  trees. 

*  Four  firs  will  grow  where  but  one  oak  or  beech  will  grow ; 
'  for  fir  trees  are  the  better,  and  deciduous  trees  the  worse, 
'  for  being  crowded. '  See  Bath  Pap.  Vol.  X.  p.  813.  But 
taking  into  consideration  the  general  demand  of  countries,  and 
the  peculiarities  of  difierent  soils  and  situations,  no  kind  of 
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plane,  chestnut,  wakiut,  spruce  and  silver  firs, 
may  be  planted  with  a  certainty  of  success; 
though  the  two  former,  both  for  beauty  and  utir 
lity,  deserve  a  decided  preference. 

There  is  still  another  species  of  planting,  de- 
serving of  notice,  but  the  utility  of  which  has 
\}een  much  disputed,  viz.  that  of  setting  hedge- 
rows  with  trees  of  the  timber  kind.  It  has  been 
objected  to  this  mode  of  planting,  that  it  is  inju- 
rious both  to  the  hedge  and  crops,  from  the  drop- 
ping  of  the  trees,  and  the  spreading  of  the  roots ; 
but  these  inconveniences  are  more  than  counter- 
balanced by  the  degree  of  shelter  and  ornament 
afforded,  and  the  great  quantity  of  useful  timber, 
pf  the  best  and  soundest  quality,  that  may  be 
raised  in  this  manner  at  a  trifling  expense. 

Such  trees  as  either  have  the  cleanest  stems, 
or  can  best  stand  pruning  without  injury,  should 
be  selected  for  this  purpose  j  and  planted  when 
the  fields  are  about  to  be  broken  up  from  a  state 
of  lea,  at  two  feet  distance  from  the  line  of  the 
hedge.  In  stiff  fertile  soils,  the  elm  obtains  a 
preference,  as  it  grows  erect,  and  does  least  da- 
mage to  the  land  by  its  under  branches ;  and 
next  tQ  that,  the  oak ;  its  principal  nourishment 
being  derived  from  a  tap  root,  which  descends 
perpendicularly  into  the  earth.  In  more  bleak 
and  exposed  situations,  the  beech  has  been  es- 


wood  18  so  generally  profitable  for  plantatioiu  of  timber,  as 
larch  ;-f-«nd  for  coppices^  as  oak  and  ash. 
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teemed  the  best  for  this  puq)ose  ;  and,  in  the  vi- 
cinity of  the  sea,  the  sycamore.  * 

This  mode  of  planting,  has  not  only  a  tendency 
to  beautify  the  country,  but  also  to  improve  the 
climate ;  and  has  given  the  southern  part  of  the 
kingdom  that  appearance  of  richness,  fertility, 
and  beauty,  which  delights  the  eye,  and  enlivens 
the  heart  of  every  beholder,  t 


*  Where  the  planting  is  perfonned  in  the  hedgerows  of 
grass  lands,  the  trees  should  always  be  perfectly  secured  from 
the  croppings  of  cattle,  as  well  as  from  the  rubbing  of  sheep 
or  other  animals,  otherwise  they  are  soon  destroyed. 

t  See  Kincardmeshire  Rep.  p.  33. 


Digitized  by 


Google 


242  ABSTRACT  ON  WOODS 


CHAP.   IV, 

or  THE  DIFFERENT  SPECIES  OF  TREES  BEST  ADAPT* 
ED  FOIt  CtJLTIVATION  IN  THE  WOODS  AND  PLAN- 
TATION^ OF  SCOTLAND,  THEI^  PROPERTIES^  RE* 
NATIVE  VALUE,    ^C. 

jL  HE  various  species  of  trees,  the  most  likely  to, 
thrive  in  every  soil  and  climate  by  cultivaticmttH 
are  those  whiph  are  found  growing  spontaneously^ 
in  the  neighbourhood,  or  of  which  some  traces 
or  remains  are  discovered  to  be  incorporated  with 
the  soiU 

In  the  natural  woods  of  Scotland,  the  follow- 
ing sorts  have  been  found  to  thrive  peculiarly 
well :— alder,  ash,  birch,  eln),  hazel,  hoUy^  moun- 
tain-ash, oak,  and  willow.  And  in  plantations 
the  following  j-^-^der,  ash,  aspen,  beech,  birch, 
chestnut,  elm,  horse-ebestnut,  laburnum,  larch, 
lime,  maplet  mouptain-ash,  oak,  pines,  plane, 
poplars,  spruces,  walnut,  willow,  and  yew.  But 
of  the  above,  those  that  stole,  or  grow  ^fler  cut* 
ting,  are  the  most  valuably. 
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Of  all  the  trees  hitherto  known  to  U8»  whether 
indigenous,  naturalized,  or  exotic,  the  following 
twenty-four  species,  with  some  of  their  most  va** 
liiaUe  varieties,  are  probably  the  most  deserving 
of  culture  in  Scotland, 

The  Alder,  •  The  Lardi,  f  {var.  qfcc) 

The  Ash,  ♦  The  Lime,* 

The  Beech,  f  {var.  spec)  ,    The  Maple, ♦ 

The  Birch,  •  The  Mountain*  Ash,  • 

The  Chestnut,  •  The  Oik,  •  (w.  ijw.) 

TheE\m,*{Qipee.)   .  The  Plane, « 

The  £sculus,  f  The  Pine,  f  {var.  ^pec.) 

The  fir,  or  Spruce,  f  (var^qftQ,)    The  Poplar,  *  (var.  spec)  f 

The  Hazel,  •  The  Robinia, 

The  Holly,  •  The  Wafaiut,  f 

The  Hombeain,  The  Willow,  •  (var.  spec.) 

The  Laburnum,  t  The  Yew.  f 


Sect.  I.— Aj.de b,  f  {Betula  alnui^  Uxu) 

%  \.  Value  as  a  Nurse. — Though  the  culture  of 
this  tree  is  not  accounted  very  profitable  for  tim- 
ber, it  is  valuable  as  a  nurse,  and  equal  to  the 
sycamore  in  resisting  the  effects  of  the  sea  spray 
^nd  storm. 
S  2.  Other  Properties. — The  wood  of  this  tree 


*  Trees  that  stole,  or  grow  again. 

t  Trees  that  do  not  stole. 

:(  It  has  been  deemed  preferable  to  adopt  an  alphabetical 
arrangement  of  the  trees  recommended  in  this  Abstract,  and 
^o  enlarge  on  those  of  most  value. 
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is  in  considerable  demand  for  various  kinds  of 
machinery,  being  sirperior  to  every  other  for  the 
cogs  of  wheels  ;  and,  fmm  its  quality  of  resisting 
injury  from  water,  it  is  valuable  for  pump^xeeS) 
pipes,  drains,  conduits  to  reservoirs,  pipes  under 
water,  props  in  coal  and  iron  mines,  and  all  kinds 
of  wood- work  which  is  kept  constantly  wet.  The 
charcoal  of  it  is  much  used  in  the  manufacture  of 
gunpowder ;  and  its  bark  is  valuable  in  the  dye- 
ing of  black  cotton  stuffj  for  some  of  the  colours 
used  in  the.  manufacture  of  tartan,  and  in  the 
tanning  of  leather. 

It  retains  its  leaves,  which  are  of  a  fine  green, 
late  in  the  autump  ;  is  often  employed,  in  conse- 
quence, for  the  purpose  of  concealing  a  marsh 
or  stagnant  pool ;  and  forms  a  pleasing  contrast 
with  other  deciduous  trees. 

Alder  wood  is  also  used  by  the  turner  and  pat- 
ten maker ;  for  flooring,  liAing  of  carts,  and  the 
roofing  of  sheds  and  outhouses. 

§  3.  Soil  and  Situation. — The  alder  grows  in  wet 
and  boggy  soils,  and  will  thrive  on  the  sand  of 
tlie  sea-shore ;  and  in  moss,  it  has  been  found 
to  succeed  as  well  as  the  willow,  or  any  of  the 
sallow  tribe.  •  The  alder  is  most  naturally  found 
growing  by  the  sides  of  the  most  rapid  rivers 
and  streams ;  and  perhaps  no  tree  is  equally 
well  adapted  to  the  upholding  their  shanks,  from 
the  multiplicity  of  its  roots,  and  their  peculiar 

*  See  West  Lothian  Rq>»  p.  HI. 
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disposition  to  seek  continually  along  the  edges  of 
the  water- courses  in  quest  of  their  natural  food,^ 
S  4.  Propagation. — The  alder  is  principally  pro- 
pagated from  the  seed. 


Sk(CT,  II. — The  Ash,  {Fraxinus  excelsior^  Lin.) 

S  1.  Species. — Of  the  four  species  of  the  ash  c* 
numerated  by  Wildenow,  eight  are  included  in 
tile  Kew  Catalogue  ;  ^and  only  one  of  these  {Fra^ 
mms  ea^celsior)  is  a  native  of  Britain. 

Michaux  the  younger,  in  his  admirable  work, 
supposes  that»  to  the  eastward  of  the  Mississippi, 
including  Canada  and  the  United  States,  thirty 
species  of  ash  at  least  exist,  being  double  the 
number  enumerated  in  the  late  work  of  Wilde- 
now. t 

§  2.  Properties. — The  tall  and  magnificent  ap- 
pearance of  the  common  ash,  the  hardness,  tough- 
ness, and  great  durability  of  its  timber,  are  suf- 
ficiently known  and  apprieciated  j  but  this,  like 
otiiers  of  our  native  forest  trees,  has  not  escaped 
the  mischief  arising  from  the  practice  of  raising 
a  stinted  progeny  from  it  by  layers,  and  even  cut- 


*  See  Nicors  Plant.  Kalend.  p.  51. 

t  See  Dr  Yule's  excellent  Paper  *  On  the  Natural izatiow 
of  Useful  and  Ornamental  Plants  under  the  Climate  of  Scot- 
land/— Caled-  Hort.  Soc.  Mem,  vol.  ii.  pp.  394,  395. 
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tings;  although  daily  experience  shows  with  what 
ease  the  seeds  germinate,  on  dropping  from  the 
tree,  without  even  a  covering  of  earth.  ♦ 

The  ash  is  the  most  useful  tree  to  the  hiisband^ 
tnan,  sU'rives  the  soonest  at  perfection^  and  serves 
the  greatest  Variety  of  purposes  of  any  in  the  fo- 
rest* A  root-groWn  ash,  possesses  thp  singular 
property  of  perfection  even  in  infancy  jt  the 
Wood,  from  the  period  its  stem  is  three  inches  in 
daimeter^  being  equally  durable  until  it  reached 
three  fbet,  or  any  size  or  ag^  whatever ;  and,  ill 
the  character  of  fuel,  it  bums  nearly  as  well  when 
green  as  dried. 

ltd  value  in  all  kinds  of  husbandry  work,  for 
tools,  utensils,  ploughs,  carts  and  wheels,  and  the 
coarser  articles  of  furniture,  is  universally  knowni 
It  is  also  prized  by  coachmakers.     From  the  de* 
gree  of  astringency  which  the  bark  of  the  ash 
{)0ssesses,  it  also  seems  extremely  probable  tliat 
it  might  be  of  use  in  the  business  of  tanning,  su^ 
perior  even  to  the  birch,  and  an  excellent  suc- 
cedaneum  for  oak  bark  ;  and  it  is  said  to  afford 
9  much  greater  quantity  of  potash,  than  any  o^ 
ther  tree  in  this  country. 

§  3.  SoiL — ^The  ash  grows  most  freely  on  a  4^ep 

*  See  Caled.  Hort.  Soc.  Menk  vol.  u.  pp«  S94r  395. 

f  This  ia  only  the  case  with  a  root-grown  plant,  which  is 
tough  and  strong  from  its  earliest  infSuu^y ;  but  not  with  ob0 
from  the  seed,  as  has  been  baccurately  stated  by  Dr  Orahaiv 
and  Mr  Nicol.<»See  Gen.  Rep.  wad  Nicolas  Kalend*  p.  76. 


Digitized  by 


Google 


AVt  PIAMTATIQKS.  £47 

Idltmy  soilj  more  particularly  if  in  some  degree 
calcareous ;  and  delights  also  in  dry  land,  espe^ 
dally  in  a  saiidy  soil,  on  the  banks  of  riveni  and 
the  margins  of  rivulets.  Nevertheless,  it  grows 
well  on  most  soils,  except  on  stiiFclay,  with  a  hardi 
retentive^  bottom.  It  likewise  thrives  on  the  more 
tenacious  sorts  of  bog  earth,  after  being  well  drain- 
ed; and  is  calculated  to  flourish  in  almost  every 
part  of  the  Highlands  of  Scotland.  It  may  bks 
proper  to  add,  that  the  ash  is  by  far  the  best  and 
most  profitable  species  of  underwood  amongst 
oak  timber. 

%  4.  Situadm. — In  a  close  grove,  (the  best  si« 
tuation  for  the  ash)^  and  in  a  congenial  soil,  it 
lengthens  out  into  a  beautiful  dean  stem^  and 
rises  to  an  astonishing  height^  but  standing 
alonci  or  singly,  it  throws  out  large  arms,  forms 
a  full  spreading  head,  and  swells  out  into  a  pro* 
portionable  stem. 

S  5.  FrqfiU  anfi  Mode  qf  Propagation. — ^The 
great  utility  and  immense  profits  arising  from  the 
cultivation  of  ash  timber,  *  have  been  already  no- 
ticed in  Chap.  II.  pp.  224—225.  of  this  Abstract ; 
and  the  mode  of  raising  them  will  be  found  de* 
tailed  in  the  Trans,  of  the  High.  Soc.  Vol.  I. 
p.  201.    Trans.  Soc.  Arts,  &c.  Vol.  XXV.  and 

*  '  A  gentleman,  ^  we  are  infonned  by  the  late  Dr  Smith 
of  Campbelton,  ^  who  planted  100  ash  trees^  sold  them,  in  50 
*  jeart  after,  for  500^ ;  and  the  longer  they  are  allowed  to 
'  grow,  the  greater  the  gam. ' 
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in   Marshall's  Plant,  and   Run   Om.   VoL   IL 
p.  133.  &c.  ^ 


S£CT.  IIL<— 7%^  Bebck,  {Fagus  sylvatica^  Lin.)  var.  speCi 

§  1.  ///^tory.— The  beech  was  not  copiously 
planted  in  Scotland  till  the  Revolution  ;  and  the 
trees  planted  about  that  period,  now  form,  in 
many  places,  considerable  timber  $  as  at  Ami« 
ston,  Inverary,  Hopeton  House,  and  elsewhere. 
This  tree  is  found  in  great  perfection  in  the 
Highlands  of  Scotland ;  is  stiongly  to  be  recom- 
mended as  a  free  grower  j  and  applicable  to  many 
useful  purposes. 

*  The  white  ash  (Jraxinus  Americana,  Mich.  Arb.  and  Wfld.) 
and  some  other  eminently  useful  specie^  are  deserWng  o^ 
notice. 

1.  The  white  ash  is  a  fine  tree,  no  less  interesting  from  the 
magnificence  of  its  growth,  than  tlie  beauty  of  its  foliage,  attain- 
ing  the  height  of  eighty  feet,  with  about  three  feet  in  diameter ; 
is  found  from  the  northward  of  the  river  Hudson,  to  the 
Bouthern  limite  of  Jersey  and  Pensylvania.  It  endures  th^ 
severest  cold  of  Nova  Scotia  and  Canada,  without  any  dmu- 
nution  of  size.  It  occasionally  rises  perfectly  straight,  and 
without  branching,  to  the  height  of  forty  feet,  and  has  obtain-^ 
ed  its  name  from  the  whiteness  of  its  bark. 

The  white  ash  unites  all  the  valuable  properties  of  our  com- 
mon ash,  strength,  toughness,  and  durability,  and  is  used  in 
America  for  similar  purposes  by  the  coachmaker  and  cart- 
wright,  and  for  many  others  in  the  mechanical  arks.  See 
Caled.  Hort.  Soc.  Mem.  Vol.  II. 
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§  2.  Properties. — In  respect  of  actual  utility, 
the  beech  is  only  inferior  to  the  oak  and  the  ash. 
It  is  extremely  useful  in  husbandry,  and  various 
branches  of  machinery  j  and  its  close  grain  and 
firm  texture  render  it  unparalleled  for  water-^ 
works  of  all  kinds ;  for,  when  kept  constantly 
wet,  it  appears  as  perfectly  sound  aifter  the  lapse 
of  forty  years,  as  when  first  immersed; 

It  also  makes  durable  fuel ;  is  esteemed  by  the 
herring  curers,  and  much  used  for  bed-posts  and 
waggon-ways  ;  so  that  few  trees  yield  more  pro- 
fit to  the  planter,  where  there  is  a  sufficient  de^ 
mand. 

§  3.  Situation. — It  has  not  been  found  prudent 
to  intermingle  beech  with  oak  and  other  timber ; 
it  is  more  profitable  in  open  groves,  or  mingled 
with  ash,  than  in  coppices  of  underwood;  for, 
being  a  quick  grower,  and  extending  its  roots  to 
a  distance,  it  both  overtops  and  starves  its  neigh- 
bours.^ In  thick  groves,  its  leaves  and  mast 
exterminate  grass,  and  every  thing  green  be- 
neath it^ 

§  4.  So//.— The  beech  delights  most  in  light, 
deep,  chalky,  or  sandy  loams,  and  in  all  calca- 
reous soils ;  but  will  thrive  also  in  soils  and  situ- 
ations where  few  other  trees  will  grow. 

Even  among  the  granite  rocks  of  the  High- 
lands, and  on  elevated  situations  where  soil  is 
hardly  visible,  this  tree  arrives  iat  great  magni-- 

*  Bath  Papers,  Vol.  VI.  p.  29. 
VOL.  V.  R 
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tude ;  and,  as  a  hedge-row  tree,  for  shelter,  if 
stands  unrivalled. 

In  low  situations,  by  the  banks  of  rivers  and 
rapid  streams,  as  at  NeWbottle,  *  Ardkinglass^ 
and  Panmure,  this  tree  has  grown  to  a  very  un- 
common size,  t 

§  5.  Growffi. — A  Beech  tree,  provided  that  it 
meets  with  no  accident,  will  grow  with  sound 
timber,  for  at  least  250  years.  At  the  age  of  60 
years,  a  beech  has  been  known  to  contain  100 
feet  of  timber;  and  in  2t  years  after,  it  was 
calculated  to  contain  112  feet;  being  more  in 
the  last  24  years^  than  in  the  60  preceding ; — aiv 
example  of  uncommon  increase,  t 

§  6,  Species. — Besides  our  native  tree  (Fagus 
sylvaticajt  we  are  as  yet  acquafnted  only  with 
three  other  species  of  Beech,    The  timber  of  the^ 

*  One  tree,  in  particular,  at  this  ancient  seat,  lately  blown 
down,  contained  upwards  of  one  thousand  measurable  feet  of 
timber  (^  loads,  or  25  tons),  and  is  reasonably  supposed  to- 
have  been  one  of  the  largest  beeches  that  ever  grew  in  Scot- 
land. On  the  6th  July,  1789,  Dr  Walker  found  the  trunk, 
where  thickest,  to  be  seventeen  feet  in  girth ;  and  the  spair 
of  the  branches,  eighty-nine  feet.  He  supposed  it  to  have 
been  planted  between  154?0  and  1560.  See  NicoPs  Plant. 
Kalend.  Note,  p.  52. 

f  Some  of  the  finest  beeches  in  Scotland  are  to  be  seen  at 
the  seat  of  Mr  Forbes  of  C^^endar,  and  on  the  banks  of 
Lochlomond,  the  seat  of  Hector  Maedonald  Buchanan,  Esq. 
of  Ross.  Several  of  these  have  been  estimated  to  be  wortb 
near  50/.  each.    Gen.  Rep.  Vol.  H.  p.  258. 

X  See  Highl.  Soc'  Trans.  Vol,  I.  p.  204. 
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white  (wooded)  beech  (Fagus  syhestriSy  Mich.) 
of  Canada,  and  the  middle  States  of  America,  al- 
though a  tall  and  magnificent  tree,  is  inferior  to 
our  own,  both  in  strength  and  durability :  But  the 
Red-wooded  species  of  the  Northern  States,  (F. 
ferrugineaj  Mich*  p.  174),  equals  our  native  spe- 
cies in  every  respect ;  and  the  colour  of  the 
heart-wood,  renders  its  cultivation  desirable  for 
the  various  articles  of  cabinet-work,  bed-post^ 
&c.  in  which  our  own  is  at  present  employed. 
It  may  be  added^  that  the  Purple-leaved  beech^ 
now  common  in  our  plantations,  is  a  variety  of 
the  common  beech,  totally  distinct  from  this 
American  or  Red-wooded  species.  * 

*  Caled.  Hort.  Soc.  Mem.  Vol.  II.  p.  S85.  It  is  mentioned 
by  Dr  Yule,  in  the  valuable  Pbper  juat  referred  to,  *  as  an  addi^ 
'  tional  illustration  of  the  importance  of  this  tribe,  in  an  eco- 
<  nomical  point  of  view,  that  the  seeds  of  our  native  q>ecie8 

*  (F.  sylvatica),  freed  from  the  husk,  afford,  by  pressure,  one- 
'  sixth  part  of  a  fixed  oil  of  excellent  quality ;  and,  when  the 

*  process  Is  properly  regulated,  nearly  equal  to  that  of  olives. 

*  In  Germany,  and  the  north  pf  France,  this  oil  is  prepared 

*  by  pressure  from  the  fresh  seeds  obtained  from  the  forests 

*  of  Crecy  and  Compeigne,  in  great  abundance,  as  a  substitute 

*  for  that  of  olives. 

^  The  bark  of  the  beech,  although  inferior  no  doubt  to  that 
'  of  oak,  is  employed  in  America  in  the  tanning  of  leather, 
^  which  is  light-coloured,  bat  of  good  quality. '  See  Caled. 
Hmt.  Soc.  Mem.  Vol.  II. 
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Sect.  IV.— 7%^  Birch.  {Behda  alba^  Lin.)  var.  spec^ 

S  1.  Soil  and  Siluation. — This  tree  will  grow  in 
almost  any  soil  or  situation,  but  succeeds  best  in 
a  light  dry  soil.  It  is  found  at  higher  elevations 
than  any  other  native  tree  of  Scotland,  except 
the  moutitain^ash ;  and  the  greater  the  height, 
the  more  durable  the  timber. 

§  2.  Properties. — The  birch  is  an  excellent 
coppice  plant,  and  is  very  generally  found  in 
that  character  in  the  Highlands  of  Scotland,  and 
in  many  other  parts  of  the  country.  *  It  is  par- 
ticularly  useful  for  harrows,  and  other  utensils 
in  husbandry ;  and  in  coaleries,  for  underground 
props,  and  waggon-road  sleepers. 

Birch,  may  be  said  to  be  the  universal  wood  of 
the  Scots  Highlanders.  They  make  almost  every 
thing  of  it ;  they  build  their  houses  ;  make  their 
beds,  chairs,  tables,  dishes,  and  spoons  of  it ; 
construct  their  mills  ;  make  their  carts,  ploughs, 
harrows,  gates,  and  fences ;  and  even  manufac- 
ture ropes  of  it.  t 

Its  utility  as  a  nursing  plant,  in  bleak  and 
barren  situations,  and  also  in  making  wine,  are 
generally  known.  Its  bark  is  also  valuable  for 
tanning,  and  frequently  used  with  that  of  oak* 
The  birch-oil,  to  which  the  celebrated  Russian 


•  NicoFs  Plant  Kalend.  p.  8a  f  Ibid. 
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leather  owes  its  fragrant  smell,  we  are  told  by 
Pallas,  is  prepared  from  the  white  bark  of  this 
tree,  * 

The  birch,  is  further  useful  to  the  inhabitants 
of  the  bleaker  districts  of  the  country,  in  afibrd«- 
ing  them  excellent  fuel,  the  flame  of  which  is 
clear,  and  its  smoke  less  pffensive  than  any  other 
species  of  wood. 

^  3^  Grott/A.— In  the  forest  of  Damaway,  in 
Morayshire,  many  birches  are  nine  feet  in  girth, 
which  is  about  the  largest  size  to  which  it  arrives 
in  Scotland.  It  is  a  quick-growing,  but  a  short- 
lived tree.  In  30  years,  it  will  rise  to  40  feet  in 
height ;  but  seems  to  arrive  at  its  full  maturity 
in  about  70  years,  or,  at  most,  withjn  a  century. 
Its  great  merit  consists  in  growing  freely,  in  a 
mossy  soil,  and  at  a  high  elevation,  where  more 
valuable  timber  cannpt  b^  so  soon,  or  so  easily 
raised,  f 

§  4.  Variett/,^^A  striking  and  elegant  variety 
of  this  species  of  tree,  with  pendulous  branches, 
is  the  Weeping  Birch ;  now  in  considerable  de- 
mand, and  frequently  to  be  found  in  the  High- 
lands, where  it  often  assun^es  a  highly  pictu- 
resque form.  The  plants  may  be  distinguished 
from  the  Betula  alba^  by  their  glutinous  feeling; 
and  the  tree,  by  its  pendulous  branches. 

^  5.  American  Species. — To  our  native  White 

*  Pallas'g  Flora  Rossica. 

t  See  Walker's  Essays  on  Nat.  Hist,  and  Rur.  Econ.  p.  48. 
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Birch  (Betitla  alba\  and  the  above  elegant  pendu* 
ious  variety,  the  utility  of  which  are  well  known; 
some  enterprising  planters  have  lately  added  cer- 
tain  American  species,  but  particularly  the  three 
following,  described  and  recommended  by  Dr 
Yule  in  his  Paper  in  the  second  volume  of  the 
Caledonian  Horticulturs^l  Society^s  Memoirs,  for- 
merly  referred  to,  viz. 

1.  The  Mahogany  Birch,  (B.  lenta^  (Mich.  Arb, 
p.  147.  and  H.  K.)  Mountain  Mahogany,  Cherry 
Birch  of  Canada).  The  bark  of  this  tree  is  of  a 
brown  colour,  spotted  with  white.  In  the  middle 
States  of  Pensylvania,  New  York,  and  the  Jer- 
seys, where  it  abounds,  it  attains  a  height  of 
seventy  feet,  and  is  likely  to  succeed  in  this  cli* 
mate  better  than  our  own  species. 

The  great  value  of  the  timber  is  well  known 
to  the  cabinet-maker,  equalling  in  beauty  that 
of  mahogany,  and  susceptible  of  a  fine  polish. 
To  this,  it  is  added,  that  the  leaves,  which  ap- 
pear early  in  spring,  are  said  to  possess  a  pecu- 
liar fragrance,  which,  on  infusion  with  boiling 
water,  afford  an  agreeable  diluent,  superior  to 
some  of  the  common  teas  of  commerce. 

2.  The  Yellow  Birch,  (5.  lutea^  Mich.  Arb. 
For.)  is  an  inhabitant  of  the  Northern  States, 
and  of  Nova  Scotia.  The  bark  is  of  a  shining 
yellow,  from  which  it  derives  its  name.  It  is 
said  to  be  often  imported  from  Canada,  under 
the  name  of  Black  Birch  (to  which  it  is  inferior), 
and  used  instead  of  it,  by  our  cabinet-makers. 
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The  seeds  included  in  the  ripened  catkins,  can 
be  easily  obtained  from  America. 

3.  The  Black  Birch,  (B.  nigra,  U.  K.  Mich- 
Arb.  t.  2.  f.  G.)  i9  now  become  common  in  our 
plantations.  It  is  of  very  quick  growth.  In  the 
J2th  VcJ.  of  the  Trans.  Soc.  Arts,  &c.,  an  in- 
stance is  stated  of  this  tree  atta;ining,  in  }9year8> 
the  height  of  45  feet,  * 


Sect,  V,— 7^^  Cheotnut.  f    f^oar.  spec.) 

S  1.  History. -^The  Sweet  or  Spanish  Chest- 
nut is  a  native  of  the  southern  parts  of  fingland^ 
and  of  North  America. 

Tliis  is  a  deciduous  tree  of  the  first  magnitude, 
growing  to  a  great  height,  and  swelling  to  an 
immense  size# 

Of  all  the  various  species    of  chestnut,    it 


*  See  Caled.  Hon.  Soc.  Mem.  Vol.  II.  p.  381.  According 
to  certain  researches  lately  made  in  Sweden,  on  the  difierf^t 
kinds  of  wood  indigenous  to  the  country  ;  it  has  been  ascer- 
Cained  that  the  birch  reaches  the  farthest  north,  growing  be- 
yond the  70th  degree  ;  the  pine  reaches  to  the  69th ;  the  fir-* 
tree  to  tlie  GStli ;  the  osier,  willow,  aspen,  and  quince,  to 
the  66th ;  the  cherry  and  apple-tree  to  the  63d ;  the  oak  to 
the  60th  ;  and  the  beech  to  the  57th ;  while  the  lime-tree,  ash, 
elm,  poplar,  and  walnut,  are  only  to  be  found  in  Scania. 

t  Fagus  caslaneat  L. ;  or  Castanea  vesca  of  Brown ;  Monce- 
cia  Pott^andria  ;  Ameniacea,  Juss.  It  has  a  place  in  *  Eng- 
lish Botany, '  t.  886. 
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Beems  to  hold  the  preeminence  ;  and  was  proba- 
bly much  more  common  in  this  country  former- 
ly, than  it  is  now.  The  old  houses  in  London 
and  Glocester,  are  said  to  have  been  generally 
built  of  this  tree  ;  *  and  the  roof  of  Westmin- 
ster Abbey,  and  that  of  the  Parliament  House 
in  Edinburgh,  afford  sufficient  proofs  of  its  du- 
lability. 

§  2.  Soil  and  Situation. — ^The  chestnut  flourish- 
es in  the  vallies  of  the  Highlands,  particularly  at 
Taymouth  and  Dunkeld.  It  seems  to  dislike 
cold  stiff  land,  and  luxuriates  most  in  deep  sandy 
loams,  t  or  in  loam  incumbent  on  clay,  t  and 
in  gravelly  alluvial  soil,  near  to  a  river.  § 

§  3.  Growth. — The  great  chestnut  which  stood 
at  Finhaven  in  Forfarshire,  was  long  accounted 
the  largest  tree  in  Scotl^d ;  and  supposed,  from 
its  dimensions,  to  have  been  planted  about  500 
years  ago ;  and  to  be  the  oldest  planted  tree  that 
we  have  any  account  of  in  Scotland.  The  greats 
est  circumference  of  the  trunk  of  this  enormous- 
ly large  tree  was  forty-five  feet.  || 

♦  Many  pieces  of  wood,  however,  found  in  the  old  build- 
ings of  London,  and  supposed  to  be  Spanish  chestnut,  were 
examined  by  Mr  Knight,  and  found  to  be  forest  oak. 

f  As  at  Alva,  Stirlingshire. 

X  Brechin  Castle,  Forfarshire,  and  at  Gargunnock,  Stir- 
Imgshire. 

§  As  at  Finhaven,  Forfarshire.  See  Nicol.  Plant.  Kalend. 
p.  55. 

II  Mr  Nicol,  Dr  Walker,  &c.  In  England,  the  chestnut 
is  still  more  remarkable  for  its  growth.    The  very  remarkable 
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S  4.  Properties. — The  common  chestnut  is 
much  esteemed  by  the  cabinet-maker  for  various 
purposes,  and  for  gate-posts.  It  is  supposed  in- 
ferior only  to  the  larch  and  the  yew;  and  its 
bark,  which  is  strongly  astringent,  affords  a  tan 
equal  to  that  of  the  larch  and  mountain-ash.  * 
.  It  is  also  a  good  coppice  tree,  and  is  general- 
ly used  in  the  hop  counties  for  poles,  and  for 
pipes  to  copvey  water  under  ground  :  where  *  it 
stands  wet  and  dry, '.  it  is  more  durable  than 
the  elm,  and  perhaps  equals  the  oakrt 

§  5.  Distinct  Species. — To  the  common  chest- 
nut tree,  which  ripens  its  fruit  in  our  sheltered 
valleys,  has  been  added  a  distinct  species  (C. 
microcarpa?)  from  North  America.  This,  like 
the  European  species,  occasionally  attains  a  mag- 
nificent size.  Michaux  measured  several  of  them 
in  the  mountains  of  North  Carolina,  of  the  cir- 
cumference of  fifteen  and  sixteen  feet,  with  a 
proportionate  height.  The  European,  is  now 
grafted  on  the  stock  of  the  American  species 
with  great  advantage.  Mr  Neill,  in  the  article 
Horticulture,  published  in  the  Edinburgh  Ency- 
clopaedia; informs  us,  that  in  Devonshire,  where 
the  chestnut  is  cultivated  on  account  of  its  fruit, 
grafting  from  branches  bearing  the  largest  and 


chestnut  at  Tortworth  House,  Glocestershire,  is  supposed  to 
be  1000  years  of*  age,  and  in  1791  measured  44  feet  4  inches 
in  circumference.     See  Glocest.  Rep. 
*  See  Nicol's  Plant.  Kalend.  p.  85.  f  ^^W* 
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finest  nuts,  is  general,  and  produce  fruit  sweeter 
tlian  those  imported  from  Spain. 

The  Chinquapine,,  or  dwarf  American  specie9 
(C  pimtla\  is  said  to  be  undeserving  of  atten* 
tion.  * 


Sect.  VI. — The  Elm,    (var.  q3ec.) 

Scots  elm  (Ulmus  montana^  L.);  English  elo^ 
{U.  campestris).    . 

%  1.  Varieties. — Of  the  elm  tribe,  Linnseus  €• 
numerates  three  species ;  Miller,  six ;  Hanbury 
and  Willdenow,  seven ;  and  Marshall,  only  two : 
But  there  are  nine  distinct  species  now  known 
to  botanists.  The  two  in  most  general  estima* 
tion,  however,  are  the  Scots  or  Wych  elm,t 
and  the  English  elm ;  %  the  former  a  native  of 
the  Highlands  of  Scotland.  § 

§  2.  Soil  and  Situation.^^The  Scots  elm  accom- 
modates itself  to  almost  every  soil  and  situation. 
It  attains  its  greatest  magnitude,  and  flourishes 


*  See  Caled.  Hort.  Soc.  Mem.  Vol.  II.  p.  375 ;  and  Edin. 
Encyc.  Art..  Horticulture,  197. 

t  Ulmus  moniana,  L.  (Eng.  Bot.  1887),  (broad  rough- 
leaved). 

-^    17.  campestris,  L.  (Eng.  Bot.  1886),  (narrow-leaved). 

§  The  white  elm  of  North  America  (U.  Americana^  Mich.) 
from  the  surprising  magnificence  of  its  appearance,  deserves 
attention ;  and  would  flourish  in  the  sheltered  vallies  in  the 
Highlands  of  Scotland.  Caled.  Hort.  Soc.  Mem.  Vol.  IL 
p.  391. 
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most,  in  a  deep,  rich,  black  mould;  it  thrives 
^well,  and  produces  the  most  valuable  timber,  in 
a  hazelly,  sandy  loam,  or  a  gravelly  subsoil) 
but  rejects  chalk  and  morass.  * 

It  bears  inundation  .with  considerable  patience  j 
and  finds  food  on  the  bleakest  hills,  by  insinuat- 
ing its  roots  into  the  crevices  of  rocks,  t 

The  English  elm,  on  the  other  hand,  rarely 
abounds,  except  where  the  soil  is  light,  dry,  and 
fertile ;  unless  when  grafted  on  the  Scots  elm, 
by  which  its  growth  is  greatly  accelerated,  t 

The  Elm  requires  an  open  space,  and  much 
room  for  its  roots  to  spread ;  and  consequent- 
ly, should  either  be  planted  in  single  rows,  in 
small  clumps,  in  the  grove,  the  park,  or  in  hedge- 
rows. 

§  3.  Propeiiies. — Among  the  trees  most  de- 
serving of  culture  in  Scotland,  the  elm  is  justly 
entitled  to  be  placed  next  to  the  ash ;  and,  as  a 
valuable  forest  tree,  probably  gives  place  to  the 
oak  and  larch  only.  Its  timber  is  particularly 
valued  by  the  coach-maker,  the  cabinet-maker, 
the  miU-wriglit,  the  pump-maker,  and  the  ship- 
builder. It  is  much  in  demand  in  boat-building, 
for  floor,  keel,  stem,  ribs,  &c.^  and,  for  the  pur- 
poses of  husbandry,  it  has  been  long  in  estima- 
tion, as  we  learn  from  Virgil  :— 


♦  See  Bath  Papers,  Vol.  VI.  p.  11. 

+   NicoKs  Pract.  Planter,  Edit.  2d.  p.  ^S. 

J  See  Pontey's  Profit.  Planter,  Edit.  3d.  p.  109. 
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'  Continuo  in  sylvis  magna  vi  flexa  domatur 
In  burim,  et  curvi  formam  accipit  ulrous  aratri. ' 

On  this  tree  the  sea  storm  appears  to  make  but 
a  feeble  impression.  On  the  west  coast  of  Scot- 
land, it  effectually  resists  the  prevalent  south-west 
winds  from  the  Atlantic.     *  When  violent  gales 

*  occur  early  in  the  season,  it  will  render  the 

*  leaves  black  ;  but,  if  not  succeeded  by  repeat- 

*  ed  gales,  they  soon  recover  their  verdure. '  * 
Hence  it  is  peculiarly  adapted  for  the  external 
rows  of  plantations  on  the  sea  coast;  being  found, 
together  with  the  sycamore,  most  patient  of  the 
sea  breeze  and  moisture.  The  timber  of  this 
tree  being  also  highly  valuable,  renders  it  wor- 
thy  ofa  fair  trial,  by  the  agricultural  planter,  on 
the  eastern  coasts  of  Scotland.  The  timber  of 
the  fine  leaved,  or  English  elm,  is  much  inferior 
to  that  of  the  Scots  elm,  both  in  value  and  dura^ 
bility.  t 

§  4.  Growth. — ^The  growth  of  this  tree,  com- 
pared to  that  of  oak,  in  a  hazelly  loam,  has  been 
found  to  be  as  three  to  two ;'  and  the  value  of 
the  timber,  if  long  and  straight,  as  two  to  three. 
The  profits  of  the  planter,  therefore,  in  oak  and 
elm,  will  be  nearly  on  an  equality.     But  though 


*  MS.  Communication  from  the  late  Robert  Reid  Cunning- 
ham, Esq.  of  Auchenharvie. 

f  Dr  Yule  gives  a  preference  to  the  English  elm  ;  but  in 
this  he  is  singular.  See  bis  Paper,  in  Caled.  Hort.  Soc  Mem* 
Vol.  II.  p.  390, 
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the  Scots  elm  abounds,  and  is  to  be  met  with  in 
several  places  of  a  great  age,  both  in  natural 
woods  and  plantations  in  Scotland ;  yet  in  Eng- 
land,  it  is  often  to  be  seen  of  much  greater  mag- 
nitude. • 

A  single  elm  has  been  known  to  produce  twelve 
tons  of  timber,  round  measure ;  and,  when  allow- 
ed sufficient  range,  this  tree  will  increase  about 
an  inch  and  a  half  annually  ;  though,  in  situa- 
tions particularly  favourable,  it  has  been  found  to 
gain  two  inches  annual  increase*  t 

S  5*  Propagation.  —  The  Scots  and  English 
elms,  unfortunately,  are  easily  propagated  from 
layers,  which  never  niake  good  trees,  but  produce 
a  stinted  race  of  dwarfs  only,  instead  of  the  tall 
magnificent  progeny  of  nature.  When  intended 
for  ornamental  trees,  for  the  park,  or  the  lawn» 
they  ought  to  be  raised  from  the  seed ;  and  the 
English,  budded  or  grafted  on  the  Scots  elm  j  by 
which  means,  trees  of  superior  vigour  and  appear- 
ance would  be  obtained,  t    Very  good  trees  may 


'^  Mr  Mafsham  (id  Bath  Papers,  Vol.  I.  p.  76.)  mentions 
a  Wych,  or  Scots  elm,  by  Bradley  Church,  in  Suffolk,  which 
ia  1767  measured  ^6  feet  3  inches,  at  five  feet  from  the 
ground.  And  Dr  t'lot  (Nat.  Hist.  Staffordshire,  p.  211.) 
gives  an  account  of  a  Wych.  elm,  which  measured  51  feet,  or 
17  yards  in  circumference. 

f  For  a  vtduable  paper  on  the  Growth  of  Elms,  see  South, 
m  Bath  Pap.  Vol.  VI.  p.  1. 

X  For  the  modes  of  propagating  the  elm,  tee  Hanbury's 
Directions,  as  quoted  by  Marshall  in  his  work  on  Plant,  and 
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be  produced  from  suckers,  if  placed  for  two  ot 
three  years  in  a  good  nursery. 


Sect.  VII. — The  ifecuLUs  Tribe,  (vnr.  spec.) 

§  1.  Description.'^The  common  Horse-chestnut 
tree,  (JSsculiis  fiippo-castanum,  L.  Schm*  Arb^ 
t.  38.)  though  originally  from  the  north  of  Asia, 
is  a  tree  of  the  second  class,  growing  occasional- 
ly to  the  height  of  seventy  or  eighty  feet,  and 
highly  ornamentaL  The  elegant  palmate  form 
oftheleaveSj  seven  together^  and  the  numerous 
and  large  spikes  of  white  flowers  streaked  with 
yellow  and  rose  colour,  appearing  early  in  June^ 
are  interesting  and  beautiful.  The  beauty,  there* 
fore,  rather  than  the  value  of  the  timber  of  this 
tree,  renders  it  an  object  of  interest.  * 

§  U.  Uses.'^^The  timber  of  the  Horse-chestnut, 
from  the  scarcity  and  high  price  of  other  woods, 
has  of  late  been  applied  to  several  purposes.  It 
has  been  used  in  the  building  of  temporary  sheds^ 
jind  out-houses;  in  the  cleathing  of  stone  carts,  as 
it  does  not  easily  splinter j  and  for  lime-boards, 
troughs,  boxes,  &c.  t 

§  3.  i^ciV^.— The  variegated  kind,   and  the 


ftur.  Om.  Vol.  II.  p.  427— Trans.  Soc.  of  Arts,  &c.  Vol. 
XXV.— Vancouver's  Devon,  p.  257,  &c. 

♦  Caled.  Hort.  Soc.  Mem.  Vol.  II.  p.  401- 

t  NicoFs  Plant.  Kalend.  p.  83. 
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scarlet-flowering  species,  (^Escufus pavia)*  both 
of  which  are  propagated  by  budding,  on  stocks 
of  the  common  horse-chestnut;  are  also  much  es- 
teemed, and  extremely  ornamental,  t  The  tetra- 
petalous  flowers  arranged  in  spikes,  and  the  flve- 
palmated  leaves,  are  common  to  the  whole  of  this 
tribe  in  America,  t 

The  P.  Lutea  (Mich.  p.  238. ;  Fsc.flava,  Will- 
denow)  is  also  a  fine  tree,  attaining  a  height  of 
more  than  seventy  feet,  and  worthy  of  being 
introduced  into  this  country.  It  grows  in  lat* 
89.  N.  § 


Sect.  VUl.—The  Fitt,  or  SpriTce  Tribe. 

§.  /Species  and  Varieties. — As  the  Fir,  or  Spruce 
family,  differ  in  many  essential  particulars,  both 
from' the  larch  and  pine  tribe,  it  has  been  deemed 
proper  to  assign  a  distinct  section  for  eachr  An 
attention  to  accuracy  of  character,  even  in  a  po- 
pular view,  is  becoming  daily  more  urgent,  in  or- 
der to  avoid  utter  confusion* 

The  spruce  fir  is  a  hardy  tree, .  and  an  ex- 
cellent nurse;  and,  though  possessing  alternate 
leaves  like  the  larch,  differs  widely  from  it  in 
the  form  of  the  buds,  the  structure  of  the  flow- 
er, and  general  aspect.  The  species  of  this 
tribe  .affording  timber  most  in  demand,  is  the 

•  Buck's  Eye  of  North  America.  -f  See  NicoL 

t  Caled.  Hort.  Soc.  Mem.  Vol.  IL  §  Ibid. 
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Norway  fir,  *  and  the  Black  spruce,  t  Another 
species  cultivated  in  our  nurseries,  the  White 
Spruce,  $  is  occasionally  planted,  for  ornament 
during  winter ;  the  perennial  leaves  being  of  a 
pale  bluish  green,  although  the  timber  is  of 
small  value.  In  a  close  examination  of  this  fa- 
mily, it  appears  that  traces  of  at  least  two  natural 
genera  are  included  under  it,  viz. 

1.  The  proper  spruces  already  mentioned-^ 
A.excelsa  of  the  north  of  Europe,  and  A.  nigra 
and  A.  alba  of  North  America. 

These  three  species,  and  others  that  might  be 
added,  agree  in  certain  well  defined  characters ; 
in  all  of  them,  the  single  quadrangular  alternate 
leaves,  surround  the  shoots  from  whence  they 
germinate. 

2.  Of  the  Fir  genus,  the  Silver  fir  of  Europe 
(A*  picea)y  and  its  relatives,  A.  halsctmea^  and 
A.  Canadensis  of  North  America,  afford  evident 
instances ;  the  flat,  and  generally  emarginate, 
lateral,  and  nearly  pinnate  leaves,  readily  distin- 
guishing them.  Thus,  the  Pine  genus  of  Lin- 
naeus and  of  Lambert,  even  as  characterized  by 
Willdenow;  not  to  niention  the  additional  species 
lately  described  by  Michaux  the  younger,  in  fact 
includes  several  kindred  tribes.  || 


*  Abic$  exceba^  Sal. ;  Pin*  aUeSy  H.  K. 
f  A,  nigra,  Micb.   Arb.  For.;   P.  nigra^  H.  K.      Sei» 
Lamb.  Pin.  t.  25.  and  27. 

J  P.  alha,  H.  K. ;  A.  alba,  Mich. 

U  See  Caled.  Hort.  Soc.  Mem:  VoK  II.  p.  365. 
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We  shall  notice  only  the  most  useful,  in  their 
order. 

1.  Norway  Sjpruce  fir^  (Abies  esceka^  SaL; 
Pin.  abiesi  Lin.  and  Hort  Kew.)  This  species 
of  fir  is  a  native  of  Sweden  and  Norway,  and  its 
timber  in  considerable  demand. 

S  Ik  Propertiesi^— The  wood  of  this  species  is 
called  white  dral  in  England }  it  is  firm»  straight, 
and  regular  in  the  grain,  and  capable  of  resisting 
mmsture  for  a  long  period.  That  which  is  g^*own 
in  England  is  said  to  be  more  durable  than  that 
which  is  imported,  and  is  particularly  in  demand 
for  ladders,  cottage  tables,  and  other  furniture  ; 
but  in  the  north  of  England,  it  is  reckoned  less 
durable  than  the  red  deal,  and  bears  an  inferior 
price.  * 

For  the  purpose  of  shelter,  the  merits  of  the 
spruce  iir  have  hitherto  been  but  inadequately 
appreciated.  It  is,  of  all  other  trees,  perhaps  the 
best  calculated  for  a  nurse.  It  is  thickly  leaved, 
its  branches  of  a  strong  unpliable  nature,  and  it 
feathers  to  the  yery  ground.  Consequently,  it 
affords  much  protection  to  deciduous  trees  of  e- 
very  description,  and  does  much  less  injury  than 


*  The  genuine  Burgundy  ][Htch  is  prepared  from  the  re* 
mnous  juiee  of  this  tree.  A  hetlthy  tree,  m  a  good  soil,  will 
yield  thirty  or  forty  pounds  (^  retin  each  year,  according  ta 
Do  Hamel ;  from  wliich  Dr  Andenon  calculates,  that  the  ▼%• 
hie  of  a  Soou  acre  would  amount  to  SSl.  6s.  8d.  Sterimg  per 
annum. — Scots  Mag.  Vol.  XXXIIL  p.  406. 

VOL.  V.  S 
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the  larcht  by  lashmg  or  wind- waving*  *  Memel 
log  is  said  to  be  the  produce  of  the  spruce. 

§  2.  SoiL-^The  spruce,  like  all  the  pine  tribe, 
4¥ill  grow  in  very  different  soils.  On  a  dry  soil, 
it  makes  for  some  years  a  veiy  pleasant  appear- 
ance, but  soon  ceases  to  be  luxuriant ;  in  deep^ 
sandy  loams,  where  it  enjoys  moisture  and  free- 
dom of  space,  it  retains  its  lower  brandies  to  the 
ground,  and  is  found  in  greatest  perfection,  f  In 
.fihallow  soils  and  exposed  situations,  it  seldom 
succeeds,  t 

.  This  tree  should  be  planted  thick  in  masses  or 
gropes,  by  itself,  as  in  Sweden,  Norway,  and  Den- 
mark; and,  if  afterwards  prq»eriy  pruned  and 
thinned^  will  produce  taU  dlean  timbfr.  U 


•  <  FVomaiy  own  ei^mioioey '  says  th^  Lord  CSiief  Com* 
imsfkmer  (Adam),  in  his  lietter  on  Fbuiting,  appended  to  the 
.Kinross-shire  Report,  4to  edit*  '  I  have  no  hasitation  in  say* 
«  ing,  that  the  spruce  is  to  be  preferred  beyond  all  other  trees 
^  as  a  nurse.     I  have  thousands  of  instances  of  oaks  and  elms 

<  growing  up  uninjured  in  the  bosom  of  spruces.    It  does  nc^ 

<  lasb  the  n^ghbouring  trees  as  the  larch  does, '  ^.    Se? 
Supplement  to.  Kinross-shire  Report,  4tow 

\  Fine  trees  of  thb  species  may  be  s^eD  at  MUMi  AMsb 
in  Dorsetshire,  and  at  Paine's  HiU,  &c* 

\  Nicol,  &C. 

II,  Mr  Matsham  ii^brnuius  (Bath  Papers,  voUi.  p^TT),  that 
ia  the  dock-yards  at  Venific^  he  aaw  spruce  and  aiiver  fiis 
above  I^ fec«  ia  langdi;  abd  one^  whidi  waa  117  feet  loofi 
wi^  1&  iuAei  in  diameter,  at  the  mall  end*  He  waa  told  thsjr 
came  from  SwitzettoUd* 

The  late  Dr  Walker,  in  his  Economical  History  of  Ae 
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5  Si  I^opagation^^^The  mode  of  pr6pagatiiKg 
this  tiree  is  mafly  nlmilar  totbat  of  the  Scots  fir; 
6nly,  it  may  be  remai4ted«  the  spruce  \rill  gtaw 
more  easily  wfaeiK  of  a  kr^e  side,  ^md,  conspequefnft- 
ly,  does  ttot  requiref  removing  soften  in  the  nun- 
sery. 


Hebrides,  ob&ervel^  that  *  tbe  spfruce  ftr  has  been  planted  a^ 

*  bovo  a  huadred  yeoiitf  in  Soddand ;  bat  ki  most  placet  in  an 

*  improper  soii,  89  the  aaitural  toii  of  the  tree  has  eiAer  beeo 

*  uaLnown  or  disregarded.  We  hear  of  vast  trees  of  this  son 
^  growing  in  Switzerland,  Germany,  Sweden  and  Russia ;  and 

*  the  climate  of  Scotland  is  certainly  as  favourM)le  for  it  aa 
'  that  of  any  of  these  cotintries.    It  reqiiires  but  abont  on6^ 

*  hundred  years  to  ^Mtiva  at  its  greatest  balk  and  peHbccioa. ' 

<  WehBvegeMaoamblerfof  spraoefnioSoQdand»  wUcbap* 
'  proach  nearly  to  this  agCi  and  many  which  even  exceed  it ; 
'  yet  vre  seldom  find«  anong  them,  trees  of  such  a  size  as  is 

*  common  in  the  natural  wqods  o^  the  aBove  countries.  This 
'  IS  not  owing  to  difference  of  cHmafte,  btit  to^  the  tree  being 
*'  genendly  planted  with  us  in  an  improper  soH.    The  Targest 

<  qprnce  £r«  in  Switaterland  moA  Germany  am  at  the  foot  ef 

<  naomiCaini,   idiefe  there  is  abundaafie  of  moisti^,  or  in 

*  0wampy  ground^  Professor  Gmelin  and  his  company,  is 
*.  traversing  Siberia,  always  found  water  wherever  there  was 

*  a  groU{>  of  tall  pitch-fir  trees.     Accordingly,  the  only  Targe 

<  pitch«^r  trees  in  Scotlimd,  are  a  fbw  which  have  been  phinted, 

<  accidentally,  in  i^t  ground :  sach  a##  the  kAy  pitch-ftrs  at 

*  Bargaly,  ia  GaHoway ;  at  Caslle  Meaaiea,  in  PerthsUre ;  atad 

*  suchtMM  the  noble  group  of  pitch-firs  at  Drumlanrig ;  while 

<  in  all  the  adjoining  plantations  that  were  dry»  the  tree  was 

<  of  aa  inferior  and  stunted  growths'  This  train  of  remarks 
shows  the  great  utility  of  pajring  due  attention  to  the  native 
soil  of  the  foreign  trees  which  we  cultivate. 

s  g 
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2«  The  Black  Spruce  of  North  America,  (A.  iti* 
grOj  Mich.  Arb.  For.^  P.  rugra^  Lin«  and  Hort. 
Kewv),  is  also  well  lidapited  for  planting  in  the 
vallies  of  the  Highlands  i  the  timber  of  this  and 
the  Norway  si^nice,  especially  for  deals  and  all 
manner  of  inside  work,  being  infinitely  strong- 
er  and  more  durable  than  that  of  any. other  of 
this  tribe  whatever.  The  Black  spruce  is  a  na- 
tive of  New  England,  Canada,  &c. ;  and  in  Ame- 
rica, is  used  for  knees  in  ship-building,  where  nei- 
ther oak  nor  black  larch  can  be  easily  obtained. 

S  1.  Variety. — ^TheRed  spruce  (P.  rubra^  H.  K. 
and  Lamb,  P.  t.  28.),  according  to  Michaux,is  not 
a  distinct  species,  as  has  been  generally  supposed,  - 
but  only  a  vviety  of  the  Black  spruce,  arising 
from  soil  and  situation,  atid,  in  fact,  by  iar  the 
rtiost  valuable  of  the  two.  *  The  timber  of  this 
species,  according  to  Dr  Yule,f  is  universally 
preferred  throughout  the  United  States,  for  sail- 
yards^  and  indeed  imported  for  this  purpose  into 
Liverpool  from  Nova  Scotia,  where  it  is  also  used 
for  constructing  casks  for  salted  fish. 

It  is  from  the  decoction  in  water  of  young 
shoots  of  the  Black,  and  not  from  those  of  the 
White  spruce,  as  supposed  by  Lambert,  that  the 
celebrated  beer  is  prepared  by  fermentation,  with 


*  *  Cett  dans  cette  nomm^  Stpin  Rmge  (Red  Spruce) 
'  qui  se  trouve  r^unieg  au  plus  haut  degr6  toutes  les  qaaHt6s 
\  qui  font  rechercher  cette  espdce,  viz.  1ft  f^rce,  T^lasticttf^ 
*  et  la  legdret6. ' — AAres  For.  torn.  n.  p^  128. 

f  Caled.  Hon.  Mem.  voL  ii.  p.  364*. 
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a  due  proportion  of  sugar  and  molasses.  Tlie  es- 
sence of  spruce  of  the  dealers,  is  said  to  be  pre- 
pared by  evaporating  this  decoction  to  the  con- 
sistence of  honey.  • 

S.  TTie  third  species  of  the  Spruce  fir  above 
mentioned,  or  White  Spruce  (Pin.  alba^  Lin.  and 
H.  K. }  A.  alhay  Mich:),  is  also  a  native  of  North 
America,  above  the  S4th  d^ree  of  north  latitude ; 
but  it  disappears  to  the  southward.  It  is  recom- 
mended by  Wangenheim  as  a  hardy,  profitable 
tree ;  although  perhaps  it  is  more  ornamental 
than  useful;  and,  from  the  peculiar  glaucous  na^ 
ture  of  its  leaves,  makes  a  beautiful  appearance 
when  mixed  with  other  tr^es.        * 

Fhr  Qenus:^Oi  this  gentis,  the  Silver  fir  of  Eu- 
rape  {A.  picea%  is  the  only  species  that  deserves 
attention,  t 

^  Grow?*.— In  the  vaUies  of  Switzerland,  it 
attains  a  magnificent  height,  rising  above  an  hun- 
dred feet }  and  afibrds  timber  greatly  superior  to 
the  silver  fir  of  America,  the  vaunted  balsam  of 
Gilead.  t  '      - 

SciL-^Its  proper  sbil  seems  to  be  a  deep  sandy 
loam,  on  a  gravelly  or  pervious  subsoil/  'It  fails 
on  a  thin  clay  or  poor  sand. 

^  Sue  Cated.  Hort.  80^  Mem.  ir6l.  it.  p.  964. 

t  Hie  edier  two  specSes  ^tStii  g^un,  the  hemlock  spnice 
{A.  canadensis^  lUfich.)  and  die  American  sOVer  fir  (A-  halsdr 
mea\  affinrd  only  a  soil  and'bfttde  tknber.  '         •> 

X  The  balsam  of  GOead  is  merely  %  variety  of  tyrpenfine. 
See  Hort.  Soc.  Mem. 
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Properties.^T-Tmp^t%f\e  is  extracted  from  tbis 
tree ;  and  it  proves  4  good  nurse,  although  infe« 
rior,  in  this  re9pect>  to  the  Norway  spruce.  * 

There  may  be  seen  some  fine  specimens  of  this 
treeatPanmure}  at  Newhall  in  Haddingtonshire; 
fit  LochneU  ^n  Ai'gyUshirei  and  in  Pumnorepark 
and  wQod,  Stirjingrfiire  j  whicb  last  have  grown 
with  great  rapidity,  and  proooise  to  egual  any 
ti^ees  of  th^  kipd^  i^  iPritain. 


The  common  hazel  i}  a  pati^^e  of  Britain ;  ,aadt 
^9HS^  ^  ya)iialf)e  j&r^t  t^w  wlien  raised  frpm 
t^e  seef),  '^w^  att^t^oa  h9fi  not  been  paid  to  the 
rearing  of  it  in  Scotland. 

§.  1..  V<^^.**^Ti^mf^  ace  several  varieties  of 
it.:  the  cqiqipon  fa^el^  ar,^lii,i<^  £ibert  tr^e,  with 
^1^11^  p^l^cploi^^ed  ^iiit ;  tlie.^ed  filbert,  Nmet* 
Ufr  dfp4trp(¥ge;  tl»$  cob  nqt,;witti  l^rge  round 
fruit ;  the  cluster-nut ;  and  the  dwarf  proU^ 
^>Bt :  t  IjHf,  tiJi^^Jat^r  aye  \m  litj^te  l^wn  in  this 
PPSP^Ty ;.  thftigre^ter  pcqp^tiqp  pfoqr  fruit  be- 
.i'l  '  Mtfw   ;  ;    '!  <') — "  .   . 

i|  cf^nw^  ^"^^*9^^  V^:  ?^*P)^'  ^*W  *^  Spanish  fi<*>*rt 
has  long  been  exten^yi^y  q^^t^  1^^  Art.  I^o^  Edin. 
Encyc.  ^ 

■'f  Ibid.-  •  •■  '   ''—'■  \  ■    ''■'    ■;  -.     ■ 
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log  obtained  from  the  comoion  variety, .  ^hich 
aboands  in  our  woods,  particularly  in  the  High" 
lands. 

§  S.  Growth. — This  species  attains  the  height 
of  from  t9fenty-&ve  to  thirty  feet,  when  raised 
from  the  seed,  and  the  best  plants  only  allowed 
to  remaJ^D,  without  transplantation.  *      . 

§  S.  Profagati(m.*^Tiie  varieties  producing  ihi 
finest  fruit  Me  bisst  cultivated  from  layer? )  and^ 
for  this  purpose^  dwarfs  are  profogated  and  pre* 
ferred,  and  the  different  Tarietie^.  thus  continued^ 

In  Kentif  small  plantations  of  <iwar£filbert  trees 
stt  farmed  in -this  way  fot  the  Ripply  of  the  Lon« 
don  nlarket  with  nuts.  Tite;  trees  are  twelve  &et 
Binder,  and  n<M;  allowed  to  riii  higher  than  six 
or  seven  feet;  and  trained  Uke  guMoaeberry  bushesi 
open  In  the  centre.  + 

§  4.  SoU^-^^e  hasel  tree  gn>WB  vSgoroildy  in 
a  strong  loani,  or  in  My  soil  retentive  and  moist; 
and  is  ornamental  on  the  sides  of  banks,  in  plea- 
8ureground8»  early  in fpring^  when  the. catkins 
or  male  flowers,  and  the  female  gems  with  their 
bright  red  styles,  are  disf^yed. 

S  5.  Properties. — The  hazel  tree  is,  in  many 
situations^  valuable  for  its  fruit.  It  is  useful  in 
copaes,  not  only:  JEpr  ita  fruit»  but  also  £ot  its 
sliootSy  when  cnt^neaif  the  ground  §  which  ai^ 


*  See  H^u  Spc*  Me^a-  .VoL  II,  p*  400. 

t  See  article  Horticulture,  in  the  Edin.  Vmf€^ 
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sold  for  hoop8»  stakes^  and  otiier  agricultuDal  pur^ 
poses.  * 


Sect.  X.^^T%e  Holly.  {Her  aqu^bliumj  L.) 

§  1.  Propertie^.-^The  hoUy  is  one  of  the  mofi^ 
beautiful,  ornamental,  and  hardy  of  our  ever- 
greens ;  and  grows  in  considerable  abundance  a-? 
mongst  t}ie  copse  woods  in  the  Highlands  of 
Scotland,  particularly  upon  the  banks  of  Loch? 
lomond.  Besides  the  common  green  holly,  there 
are  many  of  i\s  beautiful  varieties  which  arrive 
at  a  great  size,  are  peculiarly  adapted  to  the  de« 
coration  of  the  lawn,  and  claim  a  con^cuous 
place  in  all  ornamental  plantations,  f 

The  timber  of  the  holly  is  hea\^,  compact,  aB4 
valuable.  It  is. the  whitest  of  all  Jutrd  woods, 
and  is  chiefly  used  in  inlaying  and  ^p^ring :  by 


*  The  Constantinoj^ei  or.Byumiine  hasd,  (C*  c^ktmOf 
Lin.)  diifeni  from  the.  other  species,  in  haying  #4oul|le  eaijXf 
It  18  a  tree  of  the  fourth  /chpsf,  9^  produ^  puts  which  ar^ 
twice  the  size  of  ^e  ooipinon  hasel  nuU,  and  ^ows  in  large 
racemes.    It  seldom,  however,  bears  fruit  in  this  country. 

There  is  one  of  the  finest  specimens  of  this  hazel  in  Bri* 
lam,  in  the  Botanic  Garden,  Leith  Walk,  Eiiinhu^gh,  tweotj* 
five  feet  high,  $ndL  Mj  years  old,  (1816.)  Soe  Art.  9<irticul- 
ture,  Edin.  Encyc. 

Wherever  a  copse  is  intended  as  a  cover  for  game,  near  i^ 
residence,  Mr  Nicol  recommends  hazels  in  abin&dance  to  be^ 
planted  as  nurses. 

t  See  Nicol's  Plant.  Kalend.  p.  115. 
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tuniersy  and  forelocks  used  in  printing  cloth. 
Birdlime  is  made  from  its  bark,  after  b«log  fer^t 
mented,  and  washed  from  the  woody  fibre. 

5  2.  SoiL — The  holly  will  grow  in  a  variety  of 
soils,  from  a  light  sand  to  a  strong  clay,  and  in 
wet  gravelly  soils,  to  the  height  of  5Q0feet  above 
the  level  of  the  sp^.  A  high,  calcareous  Ipam, 
is  said  to  be  its  natural  soil  and  situation. 

S  3.  Species. — ^Tbere  are  three  distinct  species 
of  holly  ;  one  of  Burope,  one  of  Asia,  and  one 
of  Americai  The  last  has  been  introduced  into 
our  gardens  and  shrubbri^  making,  with  the 
common  holly,  two  species,  viz.  the  common  hoU 
ly,  (//Sftr  aquifdSum}^  and  the  American  holly^ 
(Her  cassine.) 

§  4.  6fnwlA.-^llie  European,  or  common  hoi* 
ly,  according  to  Marshall,  will  grow  to  ttie  height 
of  thirty  or  fbity  f^^et,  with  a  proportional  stem  ; 
frequently  shooting  up  naked  and  silvery,  six  or 
eight  feet  high,  apd  supporting  a  closer  snug,  el« 
liptical'head. 

-  S  ^*  Value.^A  fe^  of  the  hoDy  trees  in  the 
plantation  in  Inch  Lona^han,  an  island  in  Lo^i^ 
lomond,  cut  down  sevend  years  itgo,  sold  at  half 
a  crown  per  foot,  by  the  girth  measure,  and  all 
^xpensm  defrayed  Ijy  ih^  purchase.  They  wpr^ 
intended  ^as  blodts  &Nr  the  printing  business,  an4 
fielded  the  proprietor.  Sir  James  Colquhouu 
BBft.  the  sum  of  70/.  SterKng.  They  did  not^ 
probably,  occupy  above  an  acre  of  land.  * 

*  Dumbartonshire  4to/ Hepoit,'  fK'SSJ 

l^ht  greatest  number  of  fine  boUiei  we  recollect  to  havC) 
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The  proper  seasoii  for  transplantiiig  the  holljr^ 
]g  Aipposed  to  be  the  month  of  August^  as  well 
a^  for  all  eveiig^ens. 


SaOT.  XI^*«^7)&^  HoKirBaAM^  or  IbonwopdTiu^s.  * 

SI.  S^pedes  and  Varietie6.-^Th\%  tribe  inckides 
the  two  kindred  genera,  Carpmus  and  (hhya. 
The  common  hornbaaoEi,  *  of  which  thwe  are 
two  varieties,  iis  a  native  of  Britain.  When  rais- 
ed from  seed,,  it  form9  a  first«rate  tree,  equalliia^ 
the  beech  in  magnificence;  but  the  English  ntur* 
ser3mien,  having  raised  great  numbers  olf.  them 
from  layers,  purposely  for  hedges;  ai>ui^yt  dwarf 
progeny,  has  been  the  naitural  consequence,  which 
has  prefaably  been  the  cause  of  the  hornbeam 
bariag.beenr  rather  neglected. as  a  ^reH  tree. 

%  9.  ^SM^The  bwnheam  k  a  hardy  treei  and 
is  to  be  found  tbriKUig  i^  many  bleak  situations, 
and  in  a  variety  of  soils ;  but  in  more  favourable 
situations^  and pailtieula^y inlo^my soils^ t  it be« 
ooHies  a  liurge  tree*        i      .   . 

5  3»  Pf)&periks^^^Tih^  timbeirof  this  tree  is  no^ 


seen,  ave  a(  Gordon  Casile,*  nft^ihe'  oomity  of  BairfT.  TlMHi 
at«  al86  some  fine  large  vaii^gMsd  oae^  in  Ike  gsnkn  att  iHn« 
tp6rcf  Fork ;  kaA  one  snctrnknopij^  Ii^utiai^t  and  sprei^dm^,  I9 
tbeavmne  «t  Ai^th  Castfe,  jStiriijtphir^. 

♦  C.  hetMiiify\&og.  Bot  t,,90Sf?- 

t  As  at  Alya^  Stirlingsbire,  and  atlCeith-I^a]],  AberdeeiH 
shire.    See  NicoFs  PUw,  IWe<4,  p.  57. 
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thing  iDferior  to  the  beedh,  and  ^S0^  pafcrfef able 
for  inill-work*  It  makes,  good  fiipl»  .and  s^ffof4B 
exceUent  charciml .;  it  ts  well  i^pted  for  a  skreen 
Bt  f^inice,  as  it  retains  its  leavi^,  liioRi  th0  baMh« 
in  a  shrivelled  state,  during  the  winter.  Xt  pro* 
duces  good  stakes  for  fences,  and  forms  an  excel- 
lent cover  for  game.  * 

The  fbllowiiig  description  of  the  Ameirkan 
hornbeam,  t  is  given  by  Dr  Yule,  in  his  valuable 
paper  formerly  >qtMMod; }  *  ^  The  American,  horn- 
^  bestm  h  named  ironwood,  fhmi  the  do^e^  com« 
<  pact,  and  unusual  specific  weight  of  the  timbttf. 

*  Indeed,  the  number  of  the  concentric  oirdes 

*  perceptible  on  a  horizontal  section  of  the  trunks 

*  oneven  branches,  of  a  veryemall  diasietec^  clear* 
My  shows  the  slow  growth  of  this  honibeam; 

*  and  the  utmost  height  it  attaiAs  searedy  e%* 

*  tenda*  to  forty  &et;  dn4er  the  most  farroundite 
f  drcuttistanceft.  ^  ^Pke  greatsrtreiigth  of  the  tini^ 
<ber,  however^  strongly  jndbcee  us  to  Tecommend 
^  it  t&be  planted  m  North  Britaiin ;  eqpeeidly  is 
^  Its  .geogKlipbicd  i^astgie  int^lildes  Wwer  Cwodn 
•and  Nova  Scotia^  although  extending  south- 
•wards  to,  the  middle  States.  The  narne^  JBois 
'  dlfpierj  indicates  the  acknowledged  strength  of 

*  the  .tinker,  being  ufted  for  liBveuss  ifk  removjisg 
^  tilie  triniks' of  otfoel:  4ree«* 


*  ks  at  Alva,  SiirllngBhh'^,  and  M  ^leftbflMh  AberdMi- 
Aire.    See  Mcor*  Mattt.  ^al^ncL  p.  dOi  *        ' 

''f  C.  amma^ay  Jftch.  Atl^.  Fdr.  p.  W.       ' '  * 
X  See  Hort.  Soc.  Mem.  Vol  11.  p.  398.     "^      '^ 
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*  Those  planted  by  Duhamel, '  he  adds,  ^  on 

*  his  estate  in  France,  are  at  this  moment  thriv- 

*  ing ;  some  of  them  tw^ity  feet  high :  and  as 
^  they  ripen  their  seeds,  these  inight  be  easily  ob« 

*  tained.  *  * 


8kct.  XIL«^7Ae  Labuekum.  (Csftism  fatennos.) 

%  1.  Varieties.^^The  Laburnum  is  one  of  our 
hardiest,  most  useful,  and  ornamental  tre^« 
Hiere  are  several  varieties  of  it,  although  only 
two  have  been  noticed  by  writers  on  the  aut^ect ; 
the  tree-tabumum  (broad-leaved  variety),  and 
the  slurubby*  The  tree,  or  Scots  li^rmun,  is 
the  only  one  worth  propagating  for  timber.  It 
is  easily  distinguished  from  the  others,  by  its 
birge,  shining,  trifoliate,  ligbt-gre^i^  leaves,  and 
elegant  pendulous  ydlow  spikes,  occasionally  ten 
or  twelve  inches  in  length,-?rwfaeQ  raised,  as  it 
always  ought  to  1)^ .  from  the  seeds.  The  bark  is 
alsa  more  glossy,  the  buds  krger  and  bolder,  and 


*.  The  unly  .other  species  of  hqrn)>eani,  as  yet  known,  |nen» 
tioned  by  Yule,  is  the  C.  orientaUs,  introduced  by  Miller, 
irbich  grows  niudi  le^  freely  thm  the  Americtn  «|»eGie^ 

Of  the  other  genera,  Osk^gf&f  or  Hop  HonilifiSii^'  tiro  epe^ 
des  are  mentifiqed  K  tiie  Kew  List  ^^^-^^lya  vulgaris^  of  the 
eputh  0^  EurBpe,  with  pendulotus  Qpwer^spikea ;  and.0..i«r- 
ginicaf  a  species  abounding  in  the  middle  States  of  Ngrtli 
America,  having  the  9gilfm  ^recU  ^See  Hortc  ^oc.  Afan. 
Y9L IL  p,  399.  :       , 
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the  bunches  of  flowers  are  longer  than  that  of 
the  shrubby  kinds.  The  one,  however,  by  igno» 
ranee  or  inattention,  is  generally  confoi^4ed  with 
the  others.  It  is  therefore  of  particular  import-^ 
ance,  when  timber  trees  are  wished  for,  that  the 
pods  be  gathered  from  the  real  tree-laburnum.  * 

S  2.  A»/L-^The  tree-lalHirnum  is  a  native  of 
Switzerland  ^id  Savtoy,  and  grows  freely  in  ex-^ 
posed  situationi^  and  indifferent  soils.  It  is  sup« 
posed  to  attain  its  greatest  Value  in  light  l^amsf 
or  deep  sandy  soils. 

S  S.  ProperHes.'-^Tht  timber  of  the  laburnum 
is  much  valued  t  for  its  hardness,  beauty  of  grain^ 
and  durability ;  and  indeed  is  the  most  valuable^ 
and  high-pricaed,  of  any  tree  that  grows  in  thi» 
country.  Its  wood  is  much  prized  for  inlaying, 
and  odier  purposes  of  the  tiuraer  and  ciibinet^ 
maker. 


*  The  se^  are  taken  froyi  the  drying  loft  in  Bpring,  beat 
out  of  the  poda,  and  sown  immediately.— Nico/. 

t  We  are  informed,  (Nicol's  Plant  Kalend.  p.  91.)>  <haC 
'  there  waa  a  considerable  quantity  of  laburnum  tfanber  sold 
'  at  Brednn  Castle>  and  Panmure,  in  November  1809,  by 
«  public  sale,  at  fully  half  a  guinea  perfoot !  In  1806,  at  an- 
*  other  sale,  a  quantity  was  sold  at  Ts.  6d.  per  foot. ' 

The  Black  CytuuSf  and  other  varieties  of  this  species,  be- 
ing mere  shrubs,  do  not  require  particular  notice. 

The  writer  of  this  Abstract,  a  few  years  ago,  procured  a 
few  seeds  of  a  meet^scented  species,  from  a  friend ;  obtained 
through  the  medium  of  the  then  Lord  Lieutenant  of  Ireland, 
which  thrive  well  in  good  garden  soil.  He  has  not  seen  it 
characterized,  nor  has  he  ascertained  from  what  country  the 
seeds  were  procured. 
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Sect.  XIII. — Tke  Larch  Tribe,  {Larix).  {ep^c  var.) 

The  Larch  n  the  most  important  acquisitioii^ 
in  respect  to  titifiber»  that  hag  ever  lieen  made  to 
this  cotintrj.  It  h  peculiarly  calctdated  for  the 
Highland  districts;  it  is^  beyond  comparison^ 
the  quickest  grower,  and  the  most  elegant  and 
valuable  of  all  tlve  other  species  of  trees  reared  in 
Scotland* 

$  1.  jF/w/l^jr.— The  coimnon,  or  white  lareb^ 
{Lmijs  jyramdeiiSy  Salisb*  *%  is  supposed  to  be  a 
native  of  the  Alpine  mountains^  and  was  first  in« 
troduced  into  North  Britain  by  that  distinguyi* 
ed  patriot  and  |^floso|ri>er»  Henry  Home»  Esq*^ 
(Lord  Karnes),  in  YJ&is  f  f  and  soon  afi:erwavda» 
the  grandfather  of  the  present  Duke  of  Atfaul 
(who  hasT  distinguished  himself,  by  nearly  finish- 
ing the  plantation  of  12,000  acres,  principaTly  of 
larch)  planted  a  number  of  these  trees  in  the 
kwn  of  Dunkeld,  which*  in  somewhat  more  than 


*  Lin,  Trans.  8tli. 
f  Hort.  Soc.  Mem.  Vol.  n.  p.  359.  And  Lamh.  pin*  t.  55. 
&c.  This  circumstance,  respecting  the  introduction  Bf  this 
valuable  tree  into  Scotland,  has  been  rather  incorrectly  stated 
in  the  General  Report  of  Scotland,  Vol.  IL  Chapter  10th» 
having  been  taken  from  the  Original  Printed  Sketch  of  that 
Chapter,  drawn  up  by  the  writer  of  this  Abstract ;  and  wbich, 
from  the  new  arrangement  that  took  place,  he  had  tt  not 
afterwards  in  his  power  to  correct. 
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fifty  years,  attained  nearlj^  the  height  of  one 
hundred  feet ;  and,  at  five  feet  from  the  ground, 
a  circumference  of  eight  feet;  a  rapidity  of 
growth  which  has  been  ah*eady  proved  by  no 
means  to  diminish  the  density  and  durability  of 
the  timber,  now  found  equally  adapted  to  the 
purposes  of  naval  and  domestic  architecture. 

It  is  found  in  abundance  in  Carintl^ia,  in  the 
country  of  the  Grisons,  a©d  throughout  the  whole 
extent  of  tlie  Alps,  often  with  a  trunk  eighty  feet 
in  height,  perfectly  straight  throughout  its  whole 
length ;  and  has  been  applied  to  the  purposes  of 
ship  timber,  both  in  Italy  and  Russia,  for  ages 


$  2.  Soil — ^The  larch  possesses  a  remarkable 
iac^ity  of  adapting  itself  to  almost  every  variety 
of  soil  and  exposure;  and,  with  the  exception  of 
a  low,  stiff,  humid,  or  deep  rich  soil,  void  of  cal« 
careous  matter,  there  is  scarcely  any  situatien 
where  the  larch  w3l  not  thrive.  It  seems,  how- 
ever, to  grow  most  vigorously  in  soils  of  an  infe- 
rior order,  particularly  in  thin,  gravelly,  heathy; 
and  calcareous  soils. 

$  3.  Proper^. — The  wood  of  this  tree  is  pos- 
sessed  of  many  valuable  properties ;  anrd  its  uti- 


*  According  to  Coxe,  the  vessels  on  the  lake  of  Geneva 
are  constructed  of  larch,  being  more  durable  than  oiftk.  In 
some  parts  of  the  Pays  de  Vaud,  the  houses  are  constructed 
of  square  blocks  of  this  timber,  which  consolidate  by  means  of 
the  resinous  exudations,  and  last  for  centuries. 


Digiti 


zed  b'y  Google 


S80  ABSTRACT  ON  WOODS 

lity  is  now  generally  known,  and  duly  appreeiat*** 
ed.  It  is  probable  that  the  larch  will  soon  super-^ 
Sede  the  Scots  fir,  in  a  great  measure,  in  this 
country,  as  it  affords  double  the.  price,  will  arrive 
at  a  useful  timber  size  in  one  half,  or  a  third  part 
of  the  time,  in  general,  which  the  fir  requires  j 
and  the  timber  of  the  larch,  at  thirty  or  forty 
years  old,  is,  in  every  respect,  superior  in  quality 
to  that  of  the  fir  at  a  hundred  years  old.  * 

The  timber  of  the  larch  is  also  much  closer  in 
the  pores,  and  has  fewer  large  knots  than  the 
common  fir  $  and  seems  to  vie  with  the  oak  itself 
in  point  of  durability.  It  is  useful  in  ship-build« 
ing,  in  house-building,  in  husbandry,  and  in  ca- 
binet-making. It  not  only  bears  wet  and  dry 
equally  weU,  but  alternations  of  either,  better  than 
any  other  tree.  It  is  therefore  most  useful  in  the 
construction  of  milUdams^  sluices,  mill-cogs,  gate* 
posts,  &c.  Its  property  of  burning  with  difficulty 
(remarked  so  long  ago  as  the  days  of  Pliny),  ren- 
ders it  peculiarly  eligible  for  flooring ;  and,  for 
subterraneous,  and  subaquatic  purposes,  it  is  a^ 
mazingly  durable,  t 

^  See  Nicol's  Plant.  KalencL  p.  94. 

f  Pallas  relates,  that  in  Siberia,  some  burial  places  of  an 
unknoim  nation,  and  of  remote  antiquity,  still  remain  with 
beams  and  supporters  of  larch  entire.  The  wood  of  the  larch 
is  almost  incorruptible,  either  in  the  open  air,  or  under  water, 
as  is  clearly  demonstrated  at  Venice,  the  greatest  part  of 
which  city  is  built  upon  piles  of  larch  wood,  which  ai^s  not 
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It  further  possesses  the  property  of  effectually 
resisting  the  worm ;  it  Is  neither  liable  td  shrink 
nor  warp,  when  put  up  into  Work ;  and,  when 
cut  into  thin  slices,  it  is  the  best  substance  yet 
known  for  putting  behind  prints  in  fmining.  On 
account  of  these  qualities^  the  wood  of  the  larch 
is  excellently  adapted  for  painters^  pallets*  Be- 
fore the  use  of  canvass,  it  formed  the  tablets  on 
which  the  immortal  Raphael,  and  the  famous 
artists  of  his  time,  eternized  their  art  (  and,  oh 
Account  of  the  fine  polish  of  which  it  is  suscepti- 
ble,  has  been  supposed  to  give  to  their  dolours  a 
peculiar  grace  and  brilliancy*  * 

only  ftdll  freA,  (although  they  have  retnaiiiecl  there  for  many 
himdred  years),  but  they  have  at  length  acquired  such  a  de« 
gree  of  hardness^  as  in  some  me$^te  to  resemble  iron,  and  to 
resist  the  edge  of  the  best  tempered  tool.  See  Agricola^s 
Letters  on  Planting,  Scots  Mag.  Vol.  XXXIIL  p.  S49. 

*  Witson, '  (says  Eyeljrn,) '  ^  Dutch  writer  on  ship^building^ 
^  mentions  a  vessel  cdnstructed  of  larch  and  cypress,  being 

*  found  in  the  Niimidian  sea,  twelve  ^thorns  und^r  wftter.  It 
^  was  reduced  to  such  a  degree  of  hardness,  as  greatly  to  re* 

*  sist  the  sharpest  tooL  Nor  did  it  appear  that  any  part  of  it 
'  had  perished,  although  it  bad  continued  under  water  abovci 
^  a  thousand  and  fdulr  hundred  years. ' 

*  The  single  flTct,  that  Raphileli  Urbin,  and  other  cete'^ 
Iwated  artists  of  that  age,  painted  many  of  their  best  picture^ 
on  larch  wood,  which  exist  till  this  day  sound  and  entire 
establishes  not  only  its  durability  beyond  the  possibility  of  a 
doubt,  but  that  it  possesses  the  additional  excellency  of  nei- 
ther shrinking  not  warping  when  made  into  work,  nor  of  being 
liable  t6  be  attacked  by  the  worm,  during  the  course  of  seve* 
nl  agesi    Most  of  these  pictures  are  now  upwards  of  SQO 

VOL.  Yi  T 
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The  wood  of  the  larch,  cut  into  shingles  of 
of  about  one  foot  square  surface,  and  half  an 
inch  in  thickness,  is  used  in  Switzerland  for  co- 
vering the  roofs  of  houses ;  which,  in  the  course 
of  two  or  three  years,  by  the  oozing  out  of  the 
resin,  become  impenetrable  to  rain. 

The  bark  of  the  larch,  too,  possesses  a  consi- 
derable quantity  of  the  tanning  principle,  nearly 
equal  to  that  of  oak,  and  is  now  extensively 
used  for  that  purpose  with  good  eifect 

It  is  from  the  Lardi  and  Silver  fir,  that  the  Ve- 
netian turpentine  is  extracted;  but  although  it 
bears  the  name,  very  little  of  it  is  exported  from 
the  Venetian  territories.  *  The  true  liquid  resin  of 
the  larch,  is  obtained  chiefly  from  France  and 
Germany ;  that  which  is  met  with  in  the  shops, 
is  generally  imported  from  New  England.  The 
inner  wood  of  this  tree  yields  a  pure  gum, 


years  old;  and  it  is  obvious,  that  the  smallest  warping,  or 
shrinking  in  the  wood,  mi^t  have  cracked  and  destroyed  the 
painttngs ;  nor  are  any  worm  holes  discovered  on  examining 
the  back  of  the  boards. 

*  The  substance  caDed  Venice  Turpentine,  issues  sponta- 
neously from  the  bark  of  this  tree,  but  is  principally  procured 
by  boring  a  hole,  about  two  feet  above  the  ground,  to  near  the 
heart  of  the  tree.  Into  this  orifice,  a  small  pipe  b  inserted, 
and  the  turpentine  flows  into  vessels  placed  for  its  receptioii. 
The  middle  aged  trees  are  the  most  productive.  A  vigorous 
tree  will  yield  7  or  S  pounds,  annually,  for  40  or  50  years. 
For  an  account  of  the  process,  see  Scots  Mag.  Vol.  XXXOLI. 
•—abo^jEmi,  p.  21S« 
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scarcely  inf^ior  to  that  of  Arabia ;  but  appears 
to  have  been  hitherto  used  only  in  Russia. 

$  4.  Annual  Increase. — The  annual  increase  of 
the  Lafch  tree,  in  circumference,  at  six  feet  from 
the  ground,  on  an  average  of  several  years,  from 
ten  years  old  to  fifty,  has  been  ascertaiiled,  by 
actual  admeasurement,  to  be,  from  one  inch,  to 
one  inch  And  a  half,  according  to  the  situation 
in  which  they  are  planted.  * 

In  the  Agricultural  Report  of  Perthshire,  Dr 
Robertson  mentions^  that,  in  the  course  of  his 
Survey,  he  had  seen  larches  which,  atforty<4even 
years  of  age,  had  a  dutmeter^  at  five  feet  from 
the  ground,  of  thirty  inches ;  and^  consequently^ 
circumferences  of  94.S,  or  rather  more  than  two 
inches  annual  increase  from  the  first  planting,  t 

In  the  seventh  vdume  of  the  Transactions  of 
the  Society  of  Arts,  &c.  a  detailed  account  is 
given  of  Uie  dimensions  of  a  larch  of  fifty'-four 
years  of  age,  growing  at  Blair  Drummond,  near 
Stirling,  whose  circumference,  at  six  feet  from 


♦  Comm.  to  the  Board  of  Agric  VoL  VI.  Part  L  p.  5,  &c. 

f  The  Lord  Chief  Commiflsiolier  Adam,  in  his  paper  oh 
Flantatioiis,  (annexed  to  the  fourth  edition  of  the  Kinross- 
shire  Report),  hientions,  that  '  on  his  estate  of  Blair  m  that 

*  county,  he  had  measured  many  larches  in  1794,  planted  in 

*  the  year  1769,  which  Were  four  feet  and  a  half  in  circum- 

*  ference,  at  the  height  of  four  feet  fVom  the  ground;  and 

*  some  of  those  which  were  cut  down  in  thinning,  had  in 

*  them  about  two-thirds  of  red  wood;  calculated  for  rafters 
f  and  half  couples, '  &c. 
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the  ground,  was,  at  that  age,  7^  inches,  or  near 
one  inch  and  a  half  annual  increase  from  the 
first  planting.  In  1806,  this  larch  measured,  at 
the  same  height,  88  inches ;  having  in  28  years 
gained  only  an  increase  of  ten  inches,  or  a  little 
more  than  half  ^n  inch  annually  £br  the  preced- 
ing 18  years. 

One  of  the  oldest  larches  in  Scotland,  now 
(1819)  eighty  years  of  age,  on  the  Duke  of 
Athol's  lawn  at  Dunkeld,  was  found  by  actual 
admeasurement,  in  1796,  to  be,  at  the  height 
of  three  feet  from  the  ground,  ten  feet  in  cir- 
cumference ;  and  nine  feet  in  circumference,  at 
siK  feet  from  the  ground  i  being  about  two  inch- 
es annual  increase  during  the  first  66  years  of 
its  growth.* 

$  5.  Vahie.-^From  the  annual  increase  above 
noticed,  an  acre  of  larches,  at  a  medium,  will,  at 
the  age  of  twenty  or  twenty-four  years,  contain 
two  feet  of  wood  each,  which,  at  only  one  shil- 
ling a  foot,  is  two  shillings  a  tree;  and  £or  a 
thousand  trees,  (the  number  which  should  stand 
upon  an  acre),  will  amount  to  100^ 

It  has  been  observed,  too,  that  the  larch  grows 
well  and  readily,  by  the  shedding  of  its  seed,  t 


*  ^  l^rcb  tse^f  planted  about  sixty  yean  ago,  was  some 
time  since  cut  ^own,  near  the  cathedral  of  Dunkeld>  lip 
feet  high,  and  containing  160  cubical  feet  of  wood. 

f  '  Oae  of  my  plantations, '  says  Mr  Adam,  in  his  paper 
on  Plantations  already  quoted,  '  planted  in  1763,  contains  a 
*  considerable  proportion  of  larches.    There  were'  left  in   it 
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In  Aottf  experience  fuHj  justifies  the  conclu* 
sion,  that  the  larch  is  equal,  in  every  respect,  to 
fbreign  timber ;  and,  for  many  purposes,  greatly 
superior.  It  may  jbe  reared  much  clearer  of 
knots ;  it  is  much  tougher;  less  liable  to  shrink; 
superior  in  colour ;  and^  in  pmnt  q£  durability, 
there  can  be  no  comparison.  ^ 

S  6.  Different  Species, — It  only  now  remains^ 
in  discussing  the  Larch  tribe^  briefly  to  notice 
the  most  v^uabl^  of  the  di^rent  species ;  as  se- 
veral distinct  species  have  beeii  confounded  in 
our  plantations  in  this  country,  which  obviously 
require  different  situations  as  to  climate,  and  e« 
vinces  more  and  more  the  utility  of  im  accurate 
distinction  of  character. 

The  diflerent  species  of  krch  may  most  readi- 
ly be  distinguished  by  thbir  cixnesp  In  the  com* 
mon  species,  the  cones  (strobiS)  are  oval,  and  at 
least  an  inch  long ;  the  scales  notched  and  open, 
and  even  bent  somewhat  backwards,  in  the  mar- 


<  large  vacaut  spaces,  to  answer  the  purpose  of  ridings,  utd 
'  of  bringing  out  tlie  wood,  when  there  should  l^e  Uiinnings. 

*  In  those  vacancies,  there  are  many  young  larches  grow- 

*  iBg  most  vigorously  i  and,  as  I  am  sure  none  were  planted 

*  there,  they  must  be  self-sown  from  the  seed  of  the  adjacent 
'  trees.    It  is  worthy  of  remaric,  too,  that  horses  have  been 

*  pemytced  to  grazie  iA  tbftt  pkntAtf^n,  and  the  jow^  larehes 

*  bear  no  mark  whatever  of  hwhif  been  injured  by  them. 
'  Black  cattle  have  been  excluded. '  See  Supplement  to  Kin- 
ross-shire Rep.  4to. 

*  For  remarks  on  the  superiority  of  larch  to  foreign  fir, 
see  Pontey's  Prgfitable  Planter,  Sd  edit  p.  S4,  &c. 
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gin ;  circumstances  carefully  to  be  observed  in 
purchasing  or  gathering  them  for  use* 

2.  TheKackLarch  (L.penduki,SQ\kh.*)is  much 
more  tolerant  of  cold  than  the  common  kind,  its 
native  country  being  northward  oi  the  river  St 
Lawrence  in  America,  where  it  occupies  forests 
for  miles,  attaining  the  height  of  eighty  or  a 
hundred  feet.  In  this  country,  then,  in  planting 
the  Black  larch,  it  has  been  recommended  to  as* 
sociate  it  with  our  native  pine  (Pinus  syhestris)^ 
in  the  more  elevated  parts  of  the  country,  as 
more  nearly  approaching  its  native  geographical* 
situation,  t 

The  cones  of  this  species  are  not  only  much 
smaller  than  those  of  the  common  white  larch, 
but  are  oblong,  and  their  scales  incurved  in  the 
margin,  and  not  open  like  the  last.  The  leaves 
of  this  larch  are  likewise  scarcely  half  the  length 
pf  those  of  the  common  kind.  The  timber  is 
more  highly  prized  in  America  than  any  other 
of  the  coniferous  tribe,  and  is  used  both  for  na- 
val and  domestic  purpos^es.  The  cones  should 
be  imported  from  North  America.  X 


•  Lmnb.  Pin.  t.  36* 

f  In  Forfarshire,  we  are  informed,  that  there  are  thriving 
specimens  of  the  heigh^  of  M  or  70  fiwt.    See  VjofU  Sod. 
Mem.  Vol-  II. 
X  Ibid. 
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3.  The  Red  Larch,  *  has  the  cones  nearly  of  a 
spherical  form,  and  only  half  an  inch  in  length. 
This  larch  is  a  native  of  the  most  northern  parts  of 
Canada,  is  of  course  sufficiently  hardy,  and  said 
to  have  been  long  idnoe  cultivated  by  the  Duke 
of  Argyle. 

4.  The  Cedar  Larch  t  differs  from  the  two 
last  mentioned  species  in  possessing  biennial  or 
evergreen  leaves ;  a  property  that  renders  it  pe- 
culiarly ornamental  in  winter.  In  the  Lothians, 
it  attains  the  height  of  a  middle-sized  tree. 

The  cones  of  the  Cedar  Larch  are  much  larger 
than  those  of  the  rest  of  this  tribe,  being  three 
inches  l<mg,  with  a  proportionate  circumference  : 
the  scales  of  the  cone  are  erect  and  truncat- 
ed. These  ought  to  be  obtained,  if  practicable, 
fresh,  from  the  Levant.  The  Cedar  is  worthy  oif 
being  associated  vrith  the  common  Larch  in  the 
valleys  of  the  Highlands,  and  other  inland  dis- 
tricts, t 

The  Larch  is  propagated  from  seed ;  and  the 
general  mode  practised  will  be  found  described. 
Chap.  V.  Sect.  iv.  $  1. 2.  &c 


*  L.  ienmfijliaf  Salitb.  Z*  tmcrocarpOf  H.  Kew.  described 
py  Bartraiii»  and  figured  in  t.  37.  of  Lambert's  work. 

t  Pinus  Cedrus,  MUler>  DlcU  L.paiula^  Salisb.  3.  LiPy 
Tnms. 

t  See  Caled.  Hort.  Soc.  Mem.  Vol.  II.  p.  363. 
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fihBCT.  XIVv— Ufa  Lime  Tribb.  (q)ec  var.) 

9  1.  Species  md  Poriafi^.^-rOf  EurapeaQ  Lime 
^xees,  two  species  are  natives  of  Britain ;  TiSb 
pwrapota^  Eng.  Bot.  610,  and  T.  parvyUuL  Of 
the  first  there  are  two  or  more  Tarieties,  €^  which 
tiie  redhtwigfed  is  the  most  remarkable  for  beau- 
tj.  Both  spedes,  when  raised  from  the  seed, 
will  grow  to  the  height  of  eighty  feet  on  a  deq> 
fresh  soil.  The  diminutive  siie  of  those  com* 
monly  observed  in  this  country,  is  supposed  to 
arise  from  being  transplanted  at  an  advanced 
age,  or  from  being  reared  from  layers,  or  even 
cuttings. 

Besides  the  two  European  species,  above  m«i- 
ticbied,  there  are  several  Americfin  species  of  the 
lime,  known  and  described  $  these  are  furnished 
with  scales  at  the  base  of  the  petals,  which  in 
those  of  Europe  are  nal^ :  such  as  the  7\  a&7, 
i^tad  T.  pubescmSf  (Vait.  U  8.)  which  do  not  at? 
tain  the  size  of  our  native  Species. 

The  only  American  species  of  this  tree  which 
merits  attention  in  this  country,  says  Dr  Yule, 
ia^  *  the  T;  dnmriaimt^  huawood,  or  broad-leaved 

•  lime,  (Vent,  t  ft.)  which  in  a  deep  and  fresh  soil 

•  Attains  the  height  of  eighty  feet. '  Tl^e  large 
size  of  the  leavesi  and  elegant  pendulous  flowers, 
would  render  it  highly  ornamental }  and  there  is 
no  doubt  of  its  being  sufficiently  hardy  for  this 
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plimatet  as  it  exists  in  greatest  abundance  in 
the  neighbourhood  of  lakes  Ontario,  ind  Brict 
;ind  rather  diminishes  in  frequency  towards  the 
south.* 

S  &  Pfvperties^'^The  common  lime,  (TiHa  (^ 
ropcta)  is  to  be  found  as  a  standard,  or  as  an 
avenue  tree,  about  most  residences  of  note  in 
the  kingdcMU,  afibrding  a  very  complete  shelters 
^d  agreeaUe  shade ;  and  forms  a  filie  contraat 
with  the  oa)^  the  chestnut,  the  elm,  and  the  sy* 


llie  timber  of  the  lime  is  not  very  valuable* 
It  is  chiefly  used  by  the  carver  and  the  turner* 
It  has  been  of  late  implied  to  the  lining  of  carts, 
and  to  other  purposes  in  husbandry.  Its  char-» 
coal  is  often  employed  in  the  manufacture  of 
gunpowder,  t 

%  S.  SciL^^The  lime  is  a  free-growing  tree, 
and  wiil  succeed  in  almost  any  soil  or  situation, 
where  it  may  with  propriety  be  j^anted.  It  is, 
however,  best  calculated  for  situations  near  a  re* 
sidence. 


Sect.  XV.— 7^1^  Maple  Tribe,  {wpec  rsr.) 

%  1.  j^p€c»M— -Fourteen  distinct  species  of  Ma« 
pie  have  now  been  described  by  botanists,  seven 

*  S^  Caled.  Hort.  Soc.  Mem.  Vol.  IL  p.  393. 
t  Nicol. 
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of  which  belong  to  Europe,  and  the  rest  to  the 
continent  of  America* 

1.  The  Sycamore,  (Acer pseudo-platanus),  which 
,  (as  well  as  the  A.  campestris)  is  a  native  of  Eu- 
rope, and  indeed  generally  reckoned  a  native  of 
our  own  island.  *  It  is  a  deciduous  tree,  and 
grows  to  a  great  height,  and  ample  size ;  throw* 
ing  out  a  wide-spreading  top,  and  remarkable  for 
the  full  and  fine  shade  which  it  affi)rds« 

S  !•  Properlies.T^The  Sycamore,  or  Plane,  is  a- 
pong  the  most  hardy  of  all  our  trees;  affords  more 
shelter  than  any  other,  and  possesses  the  singular 
property  of  never  showing  what  is  called*  a  wea^ 
ther  side,  even  in  the  bleakest  and  most  exposed 
situations.  Though  it  has  been  but  seldom  plant- 
ed in  Scotland  to  a  great  extent,  it  appears  to  a- 
gree  with  a  northern  climate,  and  particularly 
near  the  sea.  It  is  a  finer  tree,  and  much  more 
hardy  than  the  occidental  plane  of  America, 
whidi  frequently  suffers  in  its  shoots  during  the 
winter. 

The  timber  of  the  sycamore  is  employed  for 
various  purposes  of  machinery  and  mill-work,  by 
the  turner,  the  cooper,  and  the  cabinet-maker. 
In  many  p^rts  of  Scotland,  sycamore  timber 
brin^  a  price  next  to  the  ash ;  and  particular 
trees,  for  making  rollers,  and  such  purposes,  have 


*  Ligfatfoot,  Yule,  and  other  botanists.    The  true  Plaoc^, 
(genus  Platanui)  is  of  foreign  growth. 
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been  ^old  as  high  as  seven  shillings  and  sixpence 
per  foot.  * 

The  value  of  the  sycamore  as  a  nurse  plant, 
both  in  maritime  and  highly  exposed  situations, 
has  not  hitherto  been  sufficiently  appreciated. 
It  has  been  found  to  be  extremely  patient  of  the 
sea  breeze  ;  and,  while  most  other  species  of  fo- 
rest trees  are  drooping  around  it,  remains  erect, 
bidding  defiance  to  the  noxious  gale.^ 

The  wood  of  the  sycamore,  like  that  of  the 
Sugar  maple,  gives  out,  in  burning,  a  greater  pro- 
portion <^  heat  than  that  of  most  other  trees ) 
and  the  charcoal  is  preferable  for  the  forge,  to 
every  other  kind;  and  is  said  to  possess  a  specific 
gravity  one  fifth  greater  than  any  other  known 
charcoal. 

It  also  abounds  in  saccharine  juice,  which 
m^ht  be  converted  into  sugar  and  wine,  as  well 
as  the  ash-leaXred,  the  Norway  maples,  and  the 
Sugar  maple  of  Canada  and  Nova  Scotia,  t 

§  2.  SoiL-^Most  of  the  Maples  require  a  deep 
firesh  soil,  to  attain  full  perfection )  but  though 
they  generally  succeed  best  in  a  rich  loam,  they 
wiU  grow  in  the  most  exposed  situations,  if  the 
soil  be  tolerable.  The  timber  is  also  found  of 
great  durability,  on  light,  gravelly  loams. 

§  3.  Gramtii. — Several  fine  planes,  about  eighty 
years  of  age,  may  be  seen  growing  upon  the  flata 

*  Nicol'f  Plant.  Kalends  p*  1Q2- 
\  ^  Appendix,  (G.) 


Digitized  by 


Google 


£9S  ABSTRACT  ON  WOODS 

oa  the  West  Coast  of  Scotland,  in  Ayrriiire, 
at  FuUarton,  and  Auchenharvie.  But  at  Kippen 
B08S9  near  Dunblane,  in  the  county  of  Perth, 
there  stands  one  of  the  finest  trees  of  this  swt 
any  where  to  be  seen.  In  1783  it  was  ^  &et 
io  circiiniference«  immediatdy  below  where  it 
branches  off  in  the  trunk,  and  about  18  feet 
round  below  that  to  near  the  ground,  where  it 
was  about  20  feet  round.  It  must  now  be  much 
Bdore^  as  it  seems  in  perfect  health,  and  stands 
in  a  favourable  situation  and  fine  soil.  This  tree 
tmiTa  most  magnificent  head»  and  probably  about 
e^hty  feet  hi^.  ^ 

.  fi.  The  Norway  Maple,  {A.platmmies^  Schmidt 
Arb4 1  1,  S,  d^  4»)  is  another  hardy  species^  valu- 
able for  isimilar  purposes  with  the  above. 

8.  The  vati^;ated  kind  is  also  extremely  beau- 
tiful, and  is  admitted,  together  with  the  commoii 
fpectes,  in  all  polished  and  ornamented  scenery. 

4.  To  these  wesbali  only  add  the  Sugar  Maple, 
A^  saecbarmuSi  (Mich.  Arb.  For.  £•  1. 15.)  equal- 
ly hardy.  This  species  is  first  perceived  to  the 
northward  of  lake  St  Johm  in  Canada,  under  the 
most  rigorous  cold  in  latitude  48%  nearly  cwre- 
ipoiijd«%  in  temperature  with  lat  OT'  in  the  north 
of  Europe* 

The  Sii^^jar  Maple  exiab^  however,  in  greatest 

*  In  the  Statistical  Account  of  Scotland,  VoL  VII.  p.  529, 
jthQ  cireumfbraEic^  of  the  trunk  of  this  tree  at  the  ground,  is 
stated  at  27  feet  H  muM  Mw  be  mere.  MS.  Comm.  from 
the  late  Mr  Shirreff.  1 
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vigptir,  and  abounds  moat  between  lat  4^*  and 
46%  comprehending  Canada>  Nova  Seotia^  and 
Vermont*  The  wood  of  this  species,  like  the 
rest  of  the  tribe,  although  possessing  considerable 
stfength,  is  not  durable  under  alternations  of 
ttoisture  and  drought}  but,  when  thoroug^y 
dried  and  unexposed,  it  is  very  durable  ^  takes  a 
fine  polish,  becoming  of  a  fine  rose  ccdour  on  ex- 
posure to  light :  and  the  wood  being  beautifully 
waved  in  its  texture,  is  highly  valued  by  cabinet- 
midiers.  This  spotted  wood  is  te]:med  ^^  fi&rd's- 
" eye  Maple.'' 

It  is  also  yfeU  known  that  the  Maple  tribe  a- 
bound  with  a  saccharine  juice,  when  tapped  on  the 
first  rising  of  the  sap  in  iq>ring,  before  the  buds 
b^^  to  evolve ;  but  this  species,  as  the  name 
implies,  afi>rd§  it  much  sweeter  than  any  other 
known  variety.  • 


Sect.  XVI. — The  Mountain  As^,f  or  Roak  Tasc 

The  Mountain  Ash  is  the  most  alpine,  t  and 
periiaps  the  most  beautiful  and  ornamental  na- 

•  See  Caled.Hort.  Soc.  Mem.  Vol.  IL  Wox  aa  acc^nim. 
of  the  mode  practised  in  extracting  sugar  froni  the  Maple* 
See  Appendix  (G.) 

f  Sarinu  aucttparia,  L. ;  Icasandria-  trigyna ;  Rosacettf 
Joss.  Eng.  Hot.  t.  Sd7. 

t  It  is  said  to  grow  at  the  elevation  of  near  20Q0  feet  a- 
bore  the  level  of  the  sea< 
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live  tree  we  possess,  both  on  account  of  its  f*a- 
liage,  its  flowers,  and  its  fruit.  * 

S  SoiL-^ThiH  tree  shoots  freely  in  almost  any 
aoil>  particidarly  in  such  as  are  dry,  rocky,  or  in- 
clining to  sand ;  is  well  calculated  for  exposed 
and  elevated  situations }  and  may  be  advanta- 
geously employed  for  the  purposes  of  shelter. 

§  Properties  and  Uses. — The  timlier  of  this 
tree  hiss  long  been  employed  by  tanners,  t  and 
wheel-wrights ;  and  has  lately  been  found  useful 
for  flooring,  for  cart*linings,  herring-cask  staves^ 
&c.  The  wood  is  hard,  heavy,  and  compact 
Its  poles  and  shoots  are  used  as  hoops,  and  its 
bark  is  employed  for  tanning.  It  is  also  an  ex- 
cellent coppice  plant,  grows  rapidly,  and  proves 
a  valuable*  nurse  to  i^low  growing  trees  on  bleak 
situations,  t  It  is  naturally  propagated  by  the 
dropping  of  its  seeds. 


*  Roan-berries  are  still  held  in  some  esteem  in  the  High- 
lands of  Scotland,  and  m  Wales. 

'  t  It  has  been  observed,  that  the  bark  of  the  mountainHSsh, 
of  the  birch,  and  of  the  willow  tribes,  may  be  disposed  of  to 
advantage,  when  situated  m  the  neighbourhood  of  any  great 
fishing  establishment,  as  the  bark  of  these  trees  is  found  to 
leaye  nets  more  soft  and  pliant  than  when  barked  with  oak. 
Oen.  Rep.  Vol.  IL  Note,  p.  211. 

t  Nicors  Plant.  Kalend. 
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Sect.  XVII.    The  Oak.  (apec,  vai'.) 

Providence,  with  infinite  wisdom,  seems  to 
have  ordained  that  every  country  should  abound 
in  productions  the  most  useful  or  salutary  to 
its  inhabitants.  As  this  sea-girt  island  greatly 
depends  upon  the  Oak  for  its  commerce  and  pro- 
tection, so  upwards  of  seventy  different  species 
or  varieties  of  this  invaluable  tree  have  been  now 
described  by  botanists,  which  afford  ample  choice 
for  a  variety  of  soils  and  situations. 

In  this  Section  of  our  Abstract,  we  shall  prin- 
cipally confine  our  notice  to  our  two  most  valu- 
able native  species,  Quercus  robur^  and  Q.  pedwi' 
cvlatGy  the  latter  of  which  is  inestimable  j  ♦  and 
conclude  with  some  slight  notices  of  a  few  of  the 
most  useful  of  other  species,  not  so  well  known 
in  this  country. 

S  1.  Proper  ties  J  <§pr. — On  the  uses,  properties, 
and  virtues  of  the  Oak,  so  universally  known,  it 
is  unnecessary  to  enlarge.  It  is  both  valuable 
and  ornamental  in  the  highest  degree ;  the  pride 
of  the  forest,  and  the  glory  of  the  British  Navy. 

Many  extensive  tracts  of  oak  coppice  abound 

*  The  Qjiercus  pedunctdata  is  distinguished  fhmi  die  Q. 
rokar,  bj  the  marked  circumstance  of  the  acorns  bekig  placed 
on  long  fruit  stalks,  whilst  those  of  the  Q.  robur  are  Jiearly 
sessile.  Besides  the  superior  utility  and  hardness  of  the  tim- 
ber, the  pedunculated  oak  is  in  fact  the  most  magnificent  of 
the  two  British  species.    See  Caled*  Hort.  Soc.  Mem.  Vol.  !!• 
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in  the  Highlands  of  Scotland,  which  are  cultii 
vated  and  promoted  chiefly  for  the  production  of 
bark  for  tanning  leather }  and  which,  under  a  re- 
gular system  of  management,  yield  an  important 
addition  to  the  income  of  the  proprietors,  and 
contribute  to  many  useful  purposes  of  domestic 
economy. 

The  plan  happily  adopted  of  late,  too,  on  many 
estates  in  the  Western  and  Northern  Highlands, 
of  reserving,  at  every  cutting,  a  certain  number 
of  oaks  of  the  finest  form,  and  most  promising 
growth,  affords  a  fair  prospect  of  our  possessing, 
in  a  few  years,  even  timber  fit  for  naval  pur-» 
poses,  in  such  abundance  as  to  render  us  inde- 
pendent of  the  precarious  supply  of  foreign 
countries. 

The  smaller  timber  of  oak  coppices  is  gene^^ 
rally  used  for  domestic  purposes,— for  building 
cottages  and  farm*offices,— for  agricultural  imple^ 
ments,  fire-wood,  and  charcoal.  • 

The  bark  of  the  Oak,  however,  is  justly  regard* 
ed  as  most  productive  of  emolument  to  the  pro« 
prietor.  The  relative  value  which  is  usually  as* 
signed  to  the  timber  and  bark  of  an  oak  coppice 
in  the  Highlands  of  Scotland,  may  be  estimated- 
by  the  following  criterion — *  that  the  timber  pays 
«  for  the  labour  of  cutting  and  barking ;  and  the 
<  bark  pays  ihe  original  purchase,  leaving  the 
•  proper  profits  to  the  purchaser.  *  | 


*  See  Gen.  Rep.  of  Scotland,  Vol.  II.  p.  ^04.    f  Ibid.  p.  205* 
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$  2.  Soil.'— The  Oak  is  found  in  a  great  variety 
of  soils,  in  lands  both  light  and  sti£&  Wet  and 
dry ;  but  attains  its  greatest  perfectioh,  and  grows 
most  rapidly,  in  rich  black  e&rth,  and  in  a  strong 
deep  loam,  on  a  gravelly  or  clayey  subsoil,  wher^ 
its  tap  root  has  depth  to  penetrate. 

In  light,  sandy,  or  gravelly  soils  Of  little  depth, 
it  grows  slow,  bat  firm  in  te;xture,  ani  arrives 
earlier  at  maturity,  though  of  inferior  magnitude 
than  on  more  retentive  sofls.  • 

Even  in  comparatively  barren  soils,  where  k 
red  tilly  clay  forms  both  the  surface  and  subsoil, 
and  apparently  void  of  calcareous  matter,  (a  soil 
to  which  most  other  trees  have  an  aversion),  the 
oak  flourishes  with  great  luxuriance.  This  soil; 
if  analyzed,  would  probably  yield  nothing  more 
than  water,  red  oxide  of  iron,  silex,  and  alumine  ^ 
.  and  it  seems  difficult  to  ascertain  what  can  be 
the  food  of  the  oak  in  such  a  soil.  Indeed,  oaks 
have  been  frequently  observed  to  protrude  them- 
selves from  the  fissures  of  rocks,  where  no  visible 
soil  appeared,  and  to  clothe  the  naked  crag  with 
wood.  t 

§  3.  Sftea^&m.-— Although  in  barren  shallow  soils^ 
and  in  bleak  exposed  situations,  the  planting  of 
oak  as  timber  cannot  be  recommended,  yet  there 
is  much  land  in  the  kingdom  planted  with  infe- 
rior trees,  that  would  produce  the  oak  equally 


•  ITicd's  Pract.  Planter,  p*  46. 

you  V.  w 


Digitized  by 


Google 


29S  ABSTRACT  ON  WOODS 

well»  and,  at  any  given  age,  would  he  much  more 
valuable* 

Oak  is,  of  all  others,  the  tree  best  ad^ted 
both  for  ornament  and  utility,  in  an  inland  situa- 
tion ;  because  the  bark  yields  a  qiiick  return,  at 
every  successive  cutting  pr  thinnipg,  nearly  equal 
to  the  value  of  the  land  an  which  it  grows,  and 
the  timber  serves  the  ordinary  puqioses  of  the 
country ;  wjiereas  other  timber  may  not  find  a 
ready  market,  if  remote  from  water  carriage. 
M^ile  the  attention  of  gentlemen  is  directed  to 
the  adorning  of  their  xesideuces,  no  i^pecies  of 
tree  is  so  well  adapted  for  this  purpose,  as  that 
which  springs  from  the  stpclc;,  and  is  a  perma- 
nent beauty.  If  ornament  aloms  is  the  object  of 
the  proprietor,  although  other  forest  trees  ought 
not  to  be  eqccluded,  the  oak  seems  to  deserve  a 
pi^ference,  by  being  allowed  to  ria^  to  its  full 
stature.  It  is  the  longestJived  tre^  known  in 
this  part  of  the  world,  the  yew  alone  excepted ; 
a^,  in  its  aspect,  imitates  the  boi^neasi  gran- 
deur^ and  duration  of  our  hills.  * 

It  frequently  happens,  also,  that  on  farms  of 
considerable  extent,  and  vari^y  of  soil  and  ex- 
posure, sm,aU  portions,  of  no  great  value  for  paa<- 
ture  or  cultivation,  i^ight  be  ^propriated^  with- 
out any  material  lessening  of  the  annual  income 
pf  the  farm,  for  entire  pl^tations  even  of  oak. 
But,  should  it  be  thought  that  an  entire  oak 

«  Perthshire  Reprint.  Rep.  p.  242. 
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phmtktioa  Woold  he  too  gPMt  a  sacrifice  of  tlie 
ground^  a  plantation  of  various  other  species  of 
treee  o£  a  quicker  growth,  to  be  periodically  out 
as  imdfir«rood«  nugllt  be  tnade»  and  the  produce 
come  in  aid  of  tlie  silpposed  disadvantage^  while 
tbe  principc^  di^eol  would  be  secured.  * 

§  4.  Gramth. — ^Gm  growth  of  a  middle-^ed 
Oak  is  genendly  ftom  one  inch  to  an  inch  and 
one  third  in  circumference  annually:  between 
its  twentieth  a*d  hundredth  year  it  soteetimetf 
exceeds  this  measure^  and  in  its  sedond  cen^ 
tury  faUs  within  it.  But  a»  the  tolid  contents  of 
the  shaft  coasist  less  in  its  length  than  in  the 
square  of  its  diameter  at  the  girting  place»  a 
small  addition  to  the  diameter  thete>  enlarges  the 
square  amazingly,  t 

An  oak,  in  the  ftrst  S9re|ity-five  years^  has  been 
calculated  to  grow  one  ton  of  timber,  and  in  the 
next  seventy-five,  to  produce  about  seven  tons ; 
and  if  idlowed  to  stand  fo«  double  this  time^  it 
woidd  probably  increaae  in  a  sliU  greater  pro* 
portion.  X 


«  See  Bath  Soc.  Papers^  VoL  IV.  p.  318. 

t  See  Do.  Vol.  VL  p.  50.    For  a  Table  ghowiog  the  in-^. 
crease  of  six  Oaks,  in  sixteen  years,  from  actual  admeasure* 
ment  by  Mr  Marsham.    See  Trans*  High.  Soc.  Vol.  I.  p.  1 97* 

X  An  Oak  felled  by  the  Bishop  of  Sarum  in  1758,  and  sup* 
posed,  from  its  number  of  circular  rings,  to  be  SOO  years  old, 
ccmtained  1045^  cubic  feet,  besides  seventy-four  feet  of  smaller 
Ciinber ;  in  all  twenty-eight  tons,  which,  at  <Hily  3s«  per  foot, 
U  240/.    See  Bath  Fap«  VoL  VI.  p.  10. 

u  «  In 
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i  5.  Inadequate  price  allowed  by  Ae  Nwoy  Board 
far  large  Oak  Tmber.-^Tht  naval  advantages  of 
oak  timber,  adverted  to  in  the  first  Chapter  of 
this  Abstract,  are  graerally  known.  Accwding 
to  the  price  which  is  now  given  for  that  commo- 
dity, however,  eidier  by  the  Navy  Board,  or  by  the 
East  India  Company,  it  is.  more  profitable  to  fell 
oak-wood  at  fifty  or  ^ty  years^  growtJi,  than  to 
allow  it  to  stand  for  naval  timber  to  eighty  or  an 
hundred,  when  the  increase  of  the  boles  would 
not  pay  three  per  cent,  per  annum.  If  profit  be 
alone  considered,  every  tree  of  every  kind  ought 
to  be  cut  down  and  sold,  when  the  annual  in* 
crease  in  value  of  the  tree,  by  its  growth,  is  less 
thui  the  annual  interest  of  ^e  money  it  vrould 
sell  fon 

It  appears,  firom  Mr  Waistell^s  ingenious  and 
laborious  calculations,  ^  that  the  annual  increase 
in  the  boles  <^  trees,  by  their  growth,  ceases 
to  be  equal  to  five  per  cent,  per  annum»  some 
time  between  forty-six  and  sixty  years  of  age, 
according  to  the    length  or  shortness  ef  die 

In  addition  to  the  large  trees  enumerated  by  Eveljm  and 
Marsham,  the  great  Oak  at  Boddington  in  Glocestershire, 
burnt  down  in  1790,  in  comparison  of  which  all  other  trees 
were  but  children  of  the  forest,  deserves  to  be  noticed.  This 
treci  aecOTding  to  Marshall  and  Budge,  was  more  than  ei^ 
teen  yards  in  circumference  at  the  ground*  and  at  its  smallest 
dimensions  12  yards.  This  yenerable  tree  must  have  been 
planted  prior  to  the  Christian  era ! 

*  See  WaisteU's  Tables  respecting  the  Growth  of  Timber, 
in  Trans,  of  the  Soc«  of  Arts,  &c  VoL  XXVI. 
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bole.  But  it  is  genendly  allowed  that  oak  trees 
of  a  size  fit  for  the  Navy,  require  to  grow  frcrai 
eighty  to  one  hundred  and  fifty  years,  according 
to  the  quality  of  the  soil,  and  ^e  nature  of  the 
situation :  and  the  same  observation  is  also  made 
in  the  Eleventh  Report  of  the  Commissioners  ap- 
pointed to  inquire  into  the  state  and  condition 
of  the  woods,  forests,  and  land  revenues  o£  the 
Crown. 

On  public  considerations,  therefore,  it  has  been 
matter  of  regret  to  some,  and  of  alarm  to  many, 
lest  our  posterity  should  experience  a  scarcity  of 
oak-timber  for  the  use  of  tlie  Navy ;  and  various 
means  of  increasing  its  quantity  have  been  re- 
commended. In  addition  to  these  means,  the 
making  a  much  greater  than  the  ordinuy  in- 
crease (rf*  price  on  timber  of  a  large  scantUi^, 
has  been  proposed* 

It  is  said,  that  if  the  Navy  Board  would  give 
eight  or  nine  pounds  a  load  for  timber  trees, 
containing  one  hundred  cubic  feet  or  upwards, 
instead  of  four  or  five  pounds,  every  lan<ted  pro- 
prietor in  the  kingdom  would  have  a  reasonabfe 
motive  for  allowing  his  timber  to  stand,  till  it  be- 
came of  a  size  fit  Jfor  the  use  <^  the  Navy ; 
whereas,  according  to  the  present  price,  it  is 
every  man's  interest  to  cut  it  down  much  sooner ; 
— a  proposal  certainly  worthy  of  mature  cond- 
deration.  • 


•  See  the  lale  BWiop  Wation't  rrOmamfy  Obsenralions 
to  the  Westmoreland  Iteport>  kc. 
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To  let  oak  timber  stand  to  one  hundred  and 
twenty  years  of  age,  and  sell  it  at  the  present 
prices,  the  loss  of  the  -growers  would  exceed 
double  the  whde  value  of  the  timber  at  sixty 
years  of  age.  Nothing  short  of  a  sufficient  pricot 
therefore,  will  long  command  an  adequate  supply. 

From  the  returns  o£  the  King's  Forests,  it  ap- 
pears, that  tiut)ugh  mismanagement,  and  inade- 
quate regulations ;  *  they  do  not,  on  an  average, 
furnish  above  two  thousand  loads  of  oak  timber 
annually  for  the  Navy :  whereas  the  annual  con- 
sumption of  the  docjcs  exceeds  an  hundred  thou- ' 
sand  i  and,  including  the  Commercial  shippiiig, 
it  amounts  to  aS0,000  loads !  t 

Thequantity  of  large  timber,  on  private  estates, 
is  Bino  diminishing  with  alarming  rapidity ;  and 
it  may  be  too  late  to  comnoence  ofiering  reason- 
able prices  for  it,  when  no  oaks  remain  of  greater 
grow^  than  sixty  years.  To  have  to  wait  the 
second  sixty  years,  may  bring  upon  the  country 
evils  exceeding  all  calculation,  t 

As  there  is  not  one-sixth  part  of  the  naval  tim- 
ber in  Great  Britain,  that  there  was  half  a  cen* 
tury  ago,  the  small  stock  tiiat  remains  will  soon 
be  exhausted,  the  docks  must  be  dependent  on 
foreign  countries  ^r  supply,  our  expenses  incalr 
culably  enlarged,  and  Britisli  timber  wiU  nq 
longer  ride  triumphant  on  the  ocean. 

*  See  Hints  on  the  Royal  Forests^  Appendix  (B). 
f  See  tbe  late  Lord  MeiviUe's  Letter  to  Mr  PercinJ^  pa 
the  subject  of  Naval  Timber,  pidbliahed  in  July  IBIQ, 
%  See  Trans.  Soc.  Arts,  Ac.  Vol.  XXVI.  p.  75. 
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%%.  hducementsto&eCullwatkni^ 
All  the  timber  for  ship^butlding  in  Scotland  is 
imported ;  and  chiefly  from  England,  and  even 
from  some  of  the  finest  eoujities  in  it; — ^^aoi 
Baropshire,  Yorkshire*  Essex  and  Sussex :  and  if  ^ 
cultivating  the  oak  is  deemed  worthy  of  the  at- 
tention of  the  landholders  in  the  finest  counties 
in  Eoglandt  it  mufit  be  much  moir^  so  to  the 
landholders  in  Sootlaod*  ^  For,  besides  furnish* 
v^  ourselves  with  materials  for  building  ^ips^ 
and  tanning  leather,  and  thereby  rendering  our- 
selves independent  of  our  nei|^bours  for  these 
materials,  the  rearing  of  oak  must  be  peculiarly 
profitable  to  the  landed  proprietor  in  Scotland^ 
from  the  foUowing  cansidefattions.  . 

Imo.  The  freight  from  England,  insurance,  and 
other  charges,  amaiint  to  one  half*  of  the  first  cost 
upon  timber,  ai^d  nearly  to  one  third  upon  bark; 
so  that  the  Scots  proprietorsc  wiU  haive  about  forty . 
percent  more  for  their  09k  timber,  than  the 
landholders  in  England  have. 

2(fo.  The  immense  extent  of  land  in  the  High- 
lands and  Islands  fit  for  no  other  purpose,  and 
which  might  be  converted  to  good .  accountt  by 
beipg  planted  with  tonber  t^ees^  f 


*  See  Scots  Mag.  vol.  XXXIIL  p.  ^26. 

t  There  ar^  no  more  than  5000  acres  under  woods  and 
plantations  in  all  the  Hebrides ;  and  were  Islay,  Mull,  Bute, 
and  the  two  districts  of  Skjre,  excluded,  ther^  would  not  be 
found  one  acre  of  wood  of  apy  description^  for  2000  of  their 
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Slio.  The  facility  of  enclosure,  by  means  of 
lakes,  rivers,  bogs»  precipices,  isltods,  sea-caasti^ 

&C. 

4ft>.  The  incalculaUe  benefit  which  these  moon- 
tainous  regions  would  (jbrive  from  the  shelter  a& 
forded  by  woods,  and  the  vast  amdUoratign  of 
srnl  and  climate. 

5to.  The  rise  of  rents  to  proprietors  resulting 
from  farm-steadings,  fences,  and  farming  utensik, 
now  obstructed  by  the  scarcity  and  ^igh  price  of 
timber. 

6to.  The  obvious  fiidlities  which  abwdance  of 
timfcfer,  and  of  willows  for  hoops,  cred^  and  o- 
ther  purposes,  would  jridd  to  the  fisheries,  to  the 
kelp  manufacture,  and  to  agriculture  in  gene- 

fmo.  The  preoept  scarcity  and  high  price  of 
timber  in  Scotland^  gnd  particularly  in  the  High- 
lands,  and  Hebridean  i^les.  t 

8ro.  And  last^.   iThe  great  facility  of  traos- 


naked  extent.  The  whole  Long  I8]an4«  with  its  nomeroaB 
and  populous  dependencies/ comprabefidii^  akogether  about 
half  a  milHon  of  acres,  c6ntains  not  a  <ii^  soiilary  acre  of 
wood,  which  deBenrcis  the  name  oC  either  cqps^  or  plantation. 
See  Survey  of  the  Hebrides,  p.  S24. 

♦  ftid.         ' 

f  See  Appendix  (D).  The  scard^  of  timber,  even  for 
the  use  of  the  farmer,  is  severely  felt  in  the  Hig&lands  and 
Ifles  of  Scotland.  In  Kintyre,  for  instance.  We  ar^  iniforiDed, 
by  the  late  Dr  Smith,  that  it  is  brought  sometimes  from  a  dis- 
tance of  an  hundred  miles.    Argyleshire  Report,  p.  140. 
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porting  the  timber  from  the  i^ace  c£  its  gr^wdi, 
to  every  part  of  the  isUiid  of  Britain  and  of  £ii^ 
rope,  by  means  of  the  difierent  canals  and  rail* 
wi^  now  in  a  state  of  progtesrion ;  and  the 
nmnerous  lakes  and  rirers  in  which  Scotland  a« 
bounds.  * 

S  7-  Dhersather  Species qf Oak.'— I.  The  Qaer^ 
eus  fmueom^  or  Mosoy  Cup  Oak»  which  is  chiefly 
found  on  the  banks  of  the  river  Hudson,  in  the 
State  of  New  York,  thrives  in  thi&  country,  even 
in  the  poorest  sandy  soil.  The  accnms,  which  are 
of  an  elongated  oval  shape,  are  nearly  enveloped 
by  the  cup,  which,  as  in  several  other  species,  is 
covered  i^th  scales,  whose  pqints  are  generally 
bent  backwards,  terminating  at  ihz  border  of  tlMi 
cup  in  filaments.  This  tree  has  a  fine  appear- 
ance; although,  from  the  scarcity  of  the  qied- 
mens,  the  quality  of  the  timber  has  not  yet  been 
ascertained.  A  fine  specimen  of  this  q>ecies  of 
oak,  is  to  be  seen  in  the  Botanic  Garden,  Leith 
Walk,  planted  by  the  late  Dr  Hq>e,  Professor  of 
Botany. 

2.  Several  varieties  of  the  Q.  ik^  have  succeed-^ 
ed  well  in  various  parts  of  Scotland,  as  at  Mount- 
Stewart,  in  th^  island  of  Bute,*planted  by  the  late 


f  Thii  hat  circwiniitsnc.e  b  pecuKaHy  lypliqAje  tO(  thaHe* 
brideanlilet,  no  spotof  which  is  above  two  EogUsh  miles  from 
the  sea-shore ;  and  scarcely  any  whidi  is  not  within  six  miles 
«f  a  good  harbour.  The  same  can  be  said  of  no  other  part  of 
Britain  or  of  Europe  of  equal  extent.  See  Surrey  of  tte 
H^ridesi  p.  823. 
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Eari  (  and  some  Ime,  krge  and  beflotifti]  apeci- 
mens  of  the  evergretm  oak»  oe6ur  eIbd  at  Cafttle- 
Kennedy^  the  seat  of  Lord  Caaulis»  in  Ayrslure. 
To  these  evergreen  fl|Koies»  Pr-  Yule  straggly  rt- 
eommends  the  Q^vmem  of  lace  oak  (Kich.  Axb* 
i.  11.),  to  be  added  to  our  collections.  It  was 
cultivated  by  Miller  in  1789*  Th^  q>ecies  would 
be  ao  important  acquisition  on  the  .sea'^coaat^  as 
it  is  said  that  the  sea-biieeM  is  indidpensahk  to 
ite  full  growth* 

3.  The  Qaeccitron^  or  Dyer's  Ottk,  (Quercm 
Mnetorioy  Micb«  Arb.  t.  Sft.),  has  also  been  reoom- 
meoded,  to  be  associated  with  the  iardt  in  the 
valliea  of  the  HighkuMK  the  great  value  of  the 
baik in  dyeing  of  yellow;  rendering  it  interesting 
in  an  ecoamnical  point  of  view.  It  is  ascertained 
to  gEOw  lieely  in  the  neigfaboqrfaood  e£  ^ia  * 


Sect.  XVIIi.— The  Pine  Tarac-    Oenus  Pinus.  f 

One  species  of  the  genus  Pinus  is  a  native  of 
this  island  (Pinus  sylvestris,  Scots  fir  or  wild 
pine) ;  and  several  others  have  been  so  long  cul- 
tivated  among  Usi  that  they  may  be  considered 
as  nearly  naturalized:  irat  the  genus  itself  has 
hitJierto  been  nQperfectly  understood*  and  the 

f  See  Tde  m  CtAti.  H«Pt.  Soo.  Menu  v<A*  n.  fi  978; 
f  Class  and  order,  Monoeda  monadelphia  q£  Linn6^ 
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greater  iramber  of  its  species  and  varieties  have 
been  very  insufficiently  discriminated,  * 

Linndsus  has  enumerated  only  twelve  species  m 
the  last  edition  of  bis  Systema  Naturae ;  and  the 
Hortus  Kewenisis,  (tliough  the  snbject  is  there 
treated  better  than  in  any  former  work),  does  not 
enumerate  all  the  species  and  varieties  that  are 
now  known,  nor  does  it  distinguish  their  characters 
correctly.  Accordingly,  Mr  Lambert,  one  of  the 
Vice  Presidents  of  the  LinnsBan  Society,  in  the 
year  1803,  with  a  laudable  ambition  to  supply  the 
deficiency,  and  to  promote  the  advancement  of 
useful  science,  published  ^  valuable  Monograph 
on  the  genus  Pinus,  together  with  a  collection  of 
£k^  relative  to  the  culture  and  uses  of  thirty* 
three  distinct  species,  t 

But  even  in  this  erudite  and  valuaMe  work, 
there  appears  to  us  a  deficiency  of  attention  tp 
minuteness  of  discrimination  and  accuracy  of  cha- 
racter. In  a  close  examination  of  this  family,  we 
apprehend,  that  there  piay  be  discerned  evident 
traces  of  several  natural  generat  hitherto  oom» 

*  *  It  seems  somewhat  curious, '  remarks  Mr  Don>  (in  hit 
Memoir  on  the  Varieties  of  Scots  Fir,  Caled.  Hort.  Soc.  Mem. 
vd.  i.  p.  122.),  *  that  in  Dr  Smith's  Flora  Britaanica,  in  Huira 
'  British  Flora,  and  in  Witfaarmg's  Arrangement ;  while  per^ 
'  haps  not  fewer  than  six  or  seven  varieties  of  some  species  o£ 
^  pliiDts^  net  (£  the  least  known  teeoBaiiiMral  me  or  hnport- 
f  aDce,are  eaumei:ated;f.-4iot  one vaiiefty  ofdie  Pb^  sjfhet^ 
f  shodU.  be  nc^iced. ' 

f  See  their  desi^tiensi  Appendix  (H). 

Digitized  by  CjOOQ IC 


308  ABSTRACT  ON  WOOM 

prehended  under  the  general  character  of  the  ge- 
nus Pinus.  * 

*  The  aspect  of  the  proper  pines, '  as  has  been 
correctly  remarked  by  Dr  Yule,  '  at  once  distin- 
*  guishes  them  from  the  Spruces  or  Flrs^  with 
^  which  they  are  closely  related ; '  and  these  a- 
gain,  from  the  Larch  tribe,  by  the  form  of  their 
buds,  and  the  structure  of  their  flowers.  A  na- 
tural and  marked  distinction  is  pointed  out,  not 
only  by  the  structure  of  the  fruit,  especially  the 
truncated  scales  of  the  cones ;  but  by  the  leaves 
of  the  pines,  at  least  two  together  being  indod* 
ed  at  the  base  in  a  circular  sheath,  t 

I.  Our  native  Pine  (Pinus sybpestrisln  |),of  whidi 
there  are  several  varieties,  if  not  species,  5  vary 
different  in  value,  is  so  well  known  to  afiford  tim- 
ber possessed  of  all  the  requisites  of  strength  and 


*  In  this  Abstract,  we  hare  accordingly  dasaad,  what  has 
generally  been  comprehended  under  the  genus  Pinus,  under 
three  distinct  genera,  tIz.  the  Larch,  the  Spruce  or  Fir,  and 
the  Bine  tribe ;  and  in  this,  we  are  countenanced  by  a  firsl- 
rate  botanist,  John  Yule,  M.  D.  F.  R.  S.  Edin.  See  Caled. 
Horticultural  Memoirs,  to],  ii. 

t  Ibid,  p,  see. 

X  *  Foliis  gemini^  rigidis;  strobBis  junioribus  pedm^co* 
!  latis,  recurTis  depcaident&us ;  anthefarum  cristl  «xigia.  * 
Lambt. 

§  This  drcunstance  is  said  to  hai«  been  first  remarked  by 
the  hte  Earl  of  Haddbgten,  inhis  soaU  but  valuable  work 
on  Forest  Trees ;  and  is  also  noticed  by  Mt  Don  in  the  6rtk 
yolume  of  the  Horticultatar  Memws. 
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durabilityy  and  atiaiss  such  a  degree  of  perfec* 
tion  m  the  Highlands  c£  Scotland,  that  it  mig^t 
be  deemed  superfluous  to  attempt  the  cultivation 
of  any  other :  but  the  common  variety  of  diis 
pirc  has  been  found  to  be  but  ill  adapted  to  the 
deqper  and  mwe  fertile  soil  of  our  vallies,  al« 
though  it  thrives  well  on  mere  sand,  if  dry  at  the 
bottom.  *  Few  of  diese  trees  were  planted  in 
this  country  till  towards  the  end  of  the  seven- 
teenth  century.  Since  that  period,  they  have 
been  planted  in  abundance  alnxist  ever3nKrhere, 
Imt  have  not  yet  had  sufficient  time  to  arrive  at 
full  perfection.  The  fir  is  a  tree  that  will  grow 
400  years.  In  Sweden,  360  circles  have  been 
numbered  in  a  fir  that  was  composed  entirely  of 
sound  wood.  The  |dbiited  Soots  fir  is  at  present 
perhaps  too  much  depredated,  because  it  gene- 
rally consists  of  white,  soft,  perishable  wood;  but 
the  defect  is  principally  owing,  not  to  soil  or  situ- 
ati<m,  but  generally  to  want  of  age  in  the  tree, 
and  the  careful  selection  of  the  proper  variety. 
If  the  most  valuable  variety  of  the  Scots  fir,  (af- 
terwards to  be  described),  is  obtained  from  the 
nurseries,  or  raised  from  the  seed,  in  the  course 
of  years  that  white  wood  will  become  red ;  and 
the  planted  fir,  from  time  to  time,  will  become 
more  and  more  valuable  in  quality,  and  conse- 
quently be  held  in  greater  estimation,  f 
^»^— ^      — i^^— — ^^— ■—      ^— —      >■ 

*  See  Caled.  Hort.  Mem.  toL  ii.  p.  967* 
t  See  Walker*8  Essays  on  Nat.  Hist.  p.  S% 
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5  1.  Properties.^^Tbis  species  of  Ar  raised  ifi 
Scotland,  is  generally  supposed  to  be  equal  to 
the  foreign  both  in  weight  and  durabiitty,  but 
is  seldom  so  £ne  in  the  grain,  aad  has  a  gneatap 
quantity  of  aap*  From  this  tree  is  obtained  what 
in  London  is  tenned  Yellow  deal,  and  in  the 
country,  Red»  or  Christiana  deal ;  the  red  deal 
imported  from  Sweden  being  no  other  than  a 
variety  of  Scots  fir,  the  Pmus  ^ivesiris ;   mt. 

It  was  the  opinion  of  the  kte  Professor  Wal* 
ker,  (and  has  been  since  stated  in  the  General 
Meport  of  Scotland),  that  the  Scots  fir  grows  na-r 
tundly  only  in  the  northern  counties ;  but  the 
fiKt  is,  that  the  roots  of  Scots  fir. trees  are  found 
in  the  bottoma  of  deep  mosses  in  the  border  coun- 
ties of  Scotland,  wb^  must  have  grown  tbefo 
naturally  at  a  distant  pertod#  Thiatre^  if  plantt 
ei  in  a  dry  aoil,  or  penneable  sdbsoiV  will  tbrxve 
over  all  the  kingdomt  even  to  the  fa^ght  4f  l&Xk 


*  Not  fewer  than  eleven  distinct  substances,  enumerated 
by  Lambert,  are  procured  from  the  Scots  ir  alone*  lliese 
are  liquid  resin  mr  tiirpeatSoe,  extract  af  die  jotee^  yalfcwi  re* 
afai^  essential  oil,  oommon  resia,  Ua€k  nsb  or  cdophaajF,  tar, 
tar  water,  pitch,  lamp  black,  and  bark<-bread ;  which  latter, 
according  to  Linnaeus,  affords  food  to  the  Laplanders  during 
a  great  part  of  the  year.  See  Lambert^s  Genus  Pinus.  Folio. 
Valuable  information  respecdng  the  natural  history  of  this 
genus,  or  coniferous  family  of  vegetables,  nay  be  found  in 
the  worics  of  Evdyn^  Duhamelf  Hunter,  Wangenhcim>  Lam- 
btrt|  and  Yule. 
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&et  abore  tke  level  of  the  tea;  md  die  more 
elevated  the  &atUitti<H)t  the  more  valuaUe  the  tun* 
ber  produced* 

The  tioiber  of  Soots  £t  m  so  fre%iiefitly  and 
luurer^aUyemirfofedm  thjecountiy,  forthevii* 
riom  purpMea  of  aj^olture  amd  arcbitectiire» 
that  detail  is  here  superflucms*  *  "Oie  of  the 
noet  iaqMMt$(nt  puipose*  tw  ¥^hich  this  tcee  is  at 
present  employed,  in  Scotland,  is^  as  a  nurse  or 
shelter  for  other  tiqiber^  er  such  deciduous  trees 
as  may  idtimately  be  int^iided  to  fonan  the  bulk 
of  plantati4Ws.  When  they  are  designed  lor  this 
purpofse,  the  firs  ought  gradually  to  be  thinned 
out  befiE>re  the  deciduous  pkots  grow  too  tfiH  and 
weai^. 

S  ^  SaUan4Sitmiian^^TbB  ScoU  fir  posaeises 
a  wqnderftd  fincility  of  accowaiodating  itself  ta 
ah^ost  ^ywy  descrq[>tion  i^  soil  and  s]tuatJ0B» 
and  may  be  reared  with  success  on  barren  bmiw* 
tains^  whet @  n^oAhing  els^  biM^  heath  will  grow. 
Jt  hat  fiso  been  observed  that  this  species  of  the' 
pme  tfibe  gr<>ws  best  in  glens^  and  the  northerly 
si4ea  of  mountains  j  but  whether  this  arises  from, 
bejpg  less  esy^osed  m  such  situations^  to  the  south* 


«  A  fine  frigate  of  about  800  tons,  launched  in  1798>  and 
(except  the  masts)  built  entirely  of  Scots  fir,  was  lately  in  the 
BritifiliNavy.  She  waa  called  the  Glenmorp,  &om  the  district 
whidi  produced  the  wood  of  whiph  she  was  built,  which  is 
aaid  tp  have  been  more  compact  than  foreign  fir.  NiQol'a 
Pract.  Flaat.  p*  28. 
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eriyaitd  westerly  winds  so  prevalent  in  Scoilan<t 
or  to  other  causes,  seems  not  yet  to  be  accurately 
ascertained.  *  / 

It  thrives  best  in  a  dry  sand  or  gravel;  but 
never  prospers  on  a  stiff  clay,  nor  can  it  be  kept 
alive  in  any  situation  where  its  roots  are  much 
exposed  to  moisture. 

It  was  correctly  observed  by  the  late  Professor 
Walker,  that  <  it  thrives  on  the  thinnest  and 
^  driest  soils,  on  the  poorest,  exposed,  moorish 

*  ground,  overgrown  with  rein-deer  moss :  where- 

*  ever  there  is  short  heath,  growing  above  gravel 
^  and  sand;  sandy  links  on  the  sea-shore;  like- 
<  wise  in  mossy  soU,  less  than  two  feet  in  depth, 
^  but  bottomed  rather  with  gravel  than  day. '  t 

What  immense  tracts  of  country  occur,  in  the 
western  and  northern  ^counties,  and  Hebrides  of 
Scotland,  df  the  precise  character  that  suite  the 
propagation  of  Scote  fir !  t 

In  various  situations,  however,  both  in  Scot- 
land and  England,  where  this  tree,  from  analogy, 
might  have  been  expected  td  thrive,^  it  has  com- 
pletely  failed;  and  that,  too, in  soils  and  exposures, 
where  the  larch,  and  some  other  species  of  the 
pine  tribe,  have  been  found  to  exceed  expecta* 
tion. 

From  the  combined  considerations,  therefore. 


*  Farm.  Mag.  Dec.  1809. 

t  Walker's  Economical  History  of  the  Hebrides,  p.2S6. 

t  Gen.  Rep.  Vol.  IL  3 
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of  Utility  and  profit,  the  common  qiecies  of  Scots 
iir  may  be  assigned  a  secondary  place  only,  a-^ 
mong  the  trees  most  deserving  of  culture  in 
Scotland. 

Wherever  this  species  is  planted  however,  a 
decided  preference  ought  always  to  be  given  to 
seedling  plants  of  Scots  fir,  which  have  been  rais- 
ed from  the  seed  of  the  real  natural  red-pine  of 
Scotland,  or  the  Baltic  provinces* 

§  3.  Valuable  Varieties  qf  the  Scots  Plw.— It 
has  already  been  remarked,  that  several  varieties 
of  the  Scots  fir  have  been  distinguished  by  bo- 
tanists, and  that  the  kind  most  commonly  dulti* 
vated  is  parhaps  least  deserving. 

1.  The  Phms  syhestrisy  var.  montanaf  is  a  va- 
luable variety,  which  yields  the  red  wood  so 
much  esteemed :  even  young  trees  q£  this  sort 
are  said  to  become  red  in  their  wood,  and  full  of 
resin  at  an  early  period* 

Four  other  varieties  have  been  lately  described 
by  Mr  Don,  ^  some  of  them  remarkable  and 
strongly  marked. 

2.  The  first  of  these,  (which  Mr  Don  reason- 
ably conceives  to  constitute  a  distinct  species, 
and  which,  from  the  disposition  of  its  branches, 
he  denominates  Pinus  horizontoHs,)  is  distinguish- 
ed by  the  horizontal  direction  of  its  branches, 
and  a  tendency  to  bend  downward  dose  by  the 


*  H(NrticuItural  Memoirs^  VoL  L  p.  I2iff  te. 
VOL.  V. ,  X 
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trunk.  The  leaves  are  broader  and  shorter  tliao 
ki  the  common  kind,  serrulatedt  not  marginated ; 
and  are  distinguishiyble  at  a  distance  by  their 
much  lighter  and  beautiful  glaucous  colc^ur.  The 
bark  o£  the  trunk  is  smoother  than  in  the  com- 
moii  kind.  The  ocmes  are  thicker,  smoother, 
and  not  so  much  pointed.  This  variety  Mr  Don 
considers  as  more  hardy  than  the  common  sort, 
being  easily  reconciled  to  various  soils  and  si- 
tuations, and  quickly  arrives  at  a  considerable 
size. 

As.  this  variety  still  retains  all  the  good  quali- 
ties .  ever  ascribed  to  the  Scots  fir,  Mr  Don  con- 
jectures, that  the  fir  woods  which  ibrmerly  a- 
bounded  in  every  part  of  Scotland,  and  the  trees 
of  whi^,  arrived  at  a  large  size,  had  been  of  this 
species  or  variety ;  and  as  the  greater  part  of  the 
fir  woods  of  the  present  day,  (at  least  one  tree 
out  of  twelve),  and  which  are  so  much  complain- 
ed o^  are  of  the  common  variety,  he  naturally 
accoimts  for  the  supposed  decline  of  the  Scots 
fir  in  this  country;  by  supposing,  that  as  the  com- 
non  variety  produces  its  cones  much  more  freely 
than  the  other,  the  seed-gatherers,  who  were  on- 
ly to  be  paid  by  the  quantity,  and  not  by.  the 
quality,  would  seize  upon  the  former,  and  n^lect 
the  latter.  The  evident  remedy  for  this  defect 
in  our  plantations  of  Scots  fir  therefore,  is,  the 
cultivating  exclusively  this  well-marked  and  va- 
luable variety. 

3.  Another  renj^rkable  variety  (var.  3,)  de* 
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jicribeii  and  recomfiiended  by  Mr  Doa,  quite  di$« 
tinct  from  both  of  the  foriaer^  has  lighter  oolour-^ 
ed  leaves  than  those  of  tJie  last»  of  a  light  gku-^ 
cous  hue^  approaching  to  a  silvery  tint  Its 
branches,  like  the  comimxB  soft,  fi>rin  a  pyramid 
dal  head ;  but  the  cooes  in  this  variety  have  ih^ 
appearance  of  beis^  beset  with  bhmt  prickles^ 
bent  backwards.  The  leav^  are  flerruktec^ 
Which  at  once  distinguishes  it  from  the  commofi 
kind.  It  is  also  a  good  tree,  and  more  comnoa 
than  the  last,  or  second  variety.  * 

§  4f.  We  conclude  this  section  with  noticing 
a  few  other  valuable  ^ecies  of  the  Scots  pine^ 
which  would  undoubtedly  succeed  m  this  coiia- 

IL    The  Maritime  Pine.  (P.  mariiima,  L.)t 


*  Mr  Doa  lias  abo  ebtenred  a  fourth  toad  scarce  tatie^ 
of  the  Scots  fir,  with  leaves  somewhat  twisted,  and  much 
shorter  than  the  other  kinds.  It  somewhat  approaches  tfad 
Pinus  banksiana  of  Lambert. 

Mr  Don  also  informs  us,  that  he  has  collected  seeds  of  M 
the  above  varieties,  and  sown  thto  in  Ins  grounds  at  Forfar ; 
partieulatfy  atl  the  oones  he  could  poisiUj  find  #f  vars.  ^.aod 
S.,  and  means  to  raise  them  extensively,  as  the  most  efiectual . 
means  of  promoting  a  reform  in  this  department  of  the  nur- 
sery business.  See  Hort  Mem.  Vol.  I.  p.  127.  Mr  Don  will 
render  an  essential  service  to  himself,  and  to  his  country,  if  he 
can  supply  the  public  demand  witli  seedling  plants  of  these 
valuable  varieties  of  Scots  pine. 

f  Foliit  geminis  tentdssimu  ;  stroUUt  (yoatihcamciSf  gkiUxrf* 
miSf  toUtariis^  pedunculatis. 

X3 
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The  gredt  success  which  has  attended  the  culti^ 
vation  of  the  maiitiine  pine  in  various  bleak  dis- 
tricts of  France,  and  upon  the  sea  coasts,  should 
operate  as  a  powerful  encouragement  to  the  form- 
ing plantations  of  it  along  the  wastes  of  our  na- 
tive shores.  It  is  iK)t  only  capable  of  resisting 
the  sea-air,  but  it  screens  oUier  trees  planted  with- 
in the  influence  of  saline  vapours,  and  flourishes 
in  pure  quartzose  sand,  a  species  of  soil,  (if  soil 
it  may  be  called),  which  is  usually  omdemned  to 
hopeless  sterility.  The  only  tree  of  this  species 
Icnown  to  Mr  Lambert  grew  at  Sion  House.  A 
specimen  of  it  may  be  fiMknd  in  l^erard's  Herba- 
rium. • 

in.  The  Pineaster,  or  Ouster  Pine,  (P.  pith 
aster.  Lamb.  t.  4,  5.)t  This  is  a  beautiful  tim- 
ber tree,  of  considerable  value,  and,  of  all  others, 
(with  the  exception  perhaps  of  the  maritime 
pine,)  best  adapted  for  maritime  situations.  In 
the  south  of  England,  it  has  been  found  that  the 
pineaster  bears  the  sea^storm  much  better  than 
any  other  of  the  pine  tribe  i  and,  on  the  sea- 
coast  ^  Galloway  and  Ayrshire,  where  it  has 

*  ImportaQt  infonnation  respec&g  the  natural  Eistory  of 

this  species  of  pine^  may  be  fbund  in  a  work,  entitle^  '  Ob- 

'  aervationa  on  the  Maritime  Pine,  by  Maleaberbet,  *'  inserted  ia 

"the  Memoires  sur  1* Administration  Forestidre,  published  by 

.Varenne  Fenille*    The  ccmes  of  this  tree  might  be  imported 

from  France. 

t  FolHs  gemnit  dongatis;  stroURs  vertidUaiu  con/criih 
cvatis,  iCisiHbuif  pcnduliSf  dntherartm  criUd  r(dundatL 
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been  for  a  considerable  time  introduced,  it  thrives 
xemarkably ;  and  its  valuable  property  of  resisting 
tbe  gales  of  the  Atlantic,  has  been  fully  ascer* 
tained,  and  duly  appreciated.  ^  Thie  late  Sari  of 
Galloway,  who  had  the  merit  of  intredjocing  it  in<- 
to  that  district,  planted  tome  of  them  iJmost  on 
the  sea-beach,  which  are  now  large  and  flourishT 
ing  trees. 

The  Pineaster  is  but  of  slow  growth  for  th$ 
first  two  or  three  years,  but  afterwards  groFs  ra^ 
pidly,  and  appears  to  be  peculiarly  adapted  for 
the  eastern  coasts  of  Scotland. 

The  best  &x  this  purpose  is  tihe  American  piner 
aster.  Near  the  Capes  ef  Virginia  are  seen  large 
trees  of  this  kind  growing  on  the  sea-shore ;  so 
near  indeed,  that  large  roots  of  old  trees  are  ob- 
served about  high-water  mark,  which  must  have 
been  broken  down  by  the  biUows  of  the  Atlantic 
encroaching  upon  them.  Tliis  tree  also  grows 
luxuriantly  on  the  sandy  beach  upon  the  western 
coasts  of  France. 

IV.  The  Red  Pine  of  Canada,  (P.  rulfra^ 
Mich.   Arb.  t.  1.,    and   P.  resmosa^  H.  K.  t) 


*  M€L  coimmimctiop  firom  the  kte  R.  ft.  Cminingha»> 
Esq.  of  Aocfaenharvie,  Ac 

f  *  FoUii  gimimiif  OrabUU  tmdo-comdif  sesttUbUi  terms  f 
sguamisnudiodSatatiimermihii.'  Aiton  first  gave  the  luniiey 
P.  rtmoia^  to  this  qieoies,  and  has  been  fbUowed  by  Lam- 
bert, and  the  Hort.  Kew. ;  but  the  term  is  inapposite.  See 
Hort.  Mem.  VoL  IL  p.  367. 

This  qiedes  is  quite  distinct  fir^m  the  F.  niim  of  I^iuaberty 
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vt^ch  receives  its  name  from  tiie  colour  of  1ih% 
bark,  is  i^o  a  vahiable  species.  One  of  its  most 
distinctive  characters  is  the  uncommon  length  of 
the  sheath  of  its  leaves.  From  the  high  geognu 
phical  range  of  this  pine,  it  seems  pecnliariy 
ftdBipted  to  associate  with  the  P.  sytoestrk  in  thU 
country.  Mackenzie  found  it  beyond  Lake  8u« 
perior  in  Canada.  The  timber  is  excella^t,  be- 
ing  closely  grained,  and  durable.  *  Attaining 
the  height  of  80  feet,  planks  of  40  feet  long  are 
imported  into  different  parts  of  Great  Britain,  an4 
fk  considerable  quantity  of  this  timber  is  occasion^ 
ally  imported  into  Leitfa.  Being  generally  free 
l^om  knots,  it  is  used  for  the  decks  of  ships,  and 
eonsequently  veil  ada|rted  to  flooring  and  similar 
purposes.  It  has  abo  been  imported  in  the  form 
of  masts  into  this  country.  like  the  P.  ^loestrii^ 
h  affinrds  an  Inferior  timber  on  a  damp  and  mw 
suitable  soil,  t 

V.  The  S4ramp  Fine,  Oaargia  Pitch,  or  Long- 
leaved  Pine,  (P.  australis^  Mich.  t.  6. ;  P.  pdus- 
tris,  H«  K»  i  and  !Lamb.),  t  notwithstanding  the 

which  is  the  NewfbtmcHsnd  Red  phiCj  or  Spruce  fir,  a  vErie^ 
#f  the  Mack  Spruce ;  £&r  which  fee  p.  d6B.  of  thiB  Abstract 
*  The  main-mast  of  a  50  gun  Aip^  fche  8t  Lswience,  wis 
nade  of  this  timbet,  by  Ike  French,  whta  m  piMsesBtea  of 


t  Hbti.  Men.  VoL  IL  pw  S67. 

%  *  Foliis  terms  loHgimmU  ;  dreUtts  suba^Umirncm  nmr^ 
foHs;  st^wUs pinnati/klu  ramentaceit ptriide^Mvsn' 

Only  Itvo  trees  eftbisapeciii,  ofaaysLpe,  weif  Icaowntq 
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warmth  of  its  native  climate,  Dr  Yuk  supposes, 
would  succeed  in  our  sheltered  valleys,  and  on 
the  borders  of  inland  lakes,  as  it  grows  freely 
near  Bourdeaux,  in  the  west  of  France,  in  situa-^ 
tions  scarcely  more  favourable. 

The  value  of  the  timber,  for  strength  and  du» 
rability,  is  well  appreciated  in  every  part  of 
North  America;. and  it  was  lately  impoited  at 
Liverpool,  for  the  use  of  the  Wet  Docks,  in 
planks  from  fifteen  to  thirty  feet  in  length,  by 
twelve  or  twenty  inches  diameter.  These  planks 
are  rated  20  per  cent  higher  than  any  oChei 
American  timber^  with  the  exception  of  the  Blade 
Larch,  and  are  much  in  re<)uest  for  all  the  pur- 
posely of  carpentry. 

This  tree  affords  turpentine  in  great  abund- 
ance ;  and  the  volatile  oil,  rosin,  and  tar,  so  much 
in  demand  in  the  various  arts,  are  occasionally 
imported  into  this  country.  * 

VI.  The  P.  strobus^  or  Weymouth  Pine,  t  has 
been  long  introduced  into  tins  country,  and  was 
first  cultivated  in  England  by  Lord  Weymontb, 
whence  its  English  name  is  derived. 

It  abounds  most  in  New  York,  New  England, 


Lambert ;  one  at  Kew,  and  the  other  at  Lord  Covantrf 's.  See 
Lamb.  Nat.  Hist,  of  the  Genus  Piniis.    1803.    folio. 

*  Upwards  of  40,000  barrels  of  this  tar  were  imported  into 
Liverpool  in  1807.    See  Hprt*  Mem.  Vol.  IL 

t  *  Foliis  guinii ;  itrobUis  JbliolongioribuSy  cylindraceiSf 
lavigatis  $  anthcrarum  cristi  gemina^  subtdati  mimma^ ' 
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Nova  Scotia»  and  Canada,  where  it  withstands 
the  8ea*8tonn  better  than  any  other  tree ;  and 
where  it  grows  to  the  height  of  two  hundred  feety 
on  the  best  ground  in  the  vallies,  in  the  crevices 
of  the  mountains,  and  on  the  banks  of  rivers,  to 
which  the  rains  and  melted  snows  carry  down 
the  richest  parts  of  the  soil  of  the  highest  lands. 

This  tree  is  of  quick  growth,  elegant  in  ap- 
pearance, and  has  been  occasionally  planted  in 
North  Britain.  The  blue-green  of  the  pencilled 
leaves,  of  which  five  are  included  in  each  sheath, 
greatly  adds  to  the  picturesque  appearance  of 
this  pine  on  the  lawn  in  winter. 

The  timber  is  of  a  3rellowish  white  colour,  of  a 
tolerable  hardness,  if  not  exposed ;  very  fine,  al- 
most resembling  the  white  cedar,  and  works 
straight,  smooth,  and  shining ;  being  well  adapt- 
ed for  finiabipg,  and  inside  work.  The  bark  in 
old  trees  is  abundantly  impregnated  with  a  whit^ 
ish  resin,  which  has  a  very  agreeable  odour. 

Tlie  Weymouth  pine,  from  the  lightness  of  its 
timber,  and  the  majestic  size  it  attains,  has  been 
used  for  masts  of  ships )  but  it  has  been  observe 
ed,  that  this  lofty  inhabitant  of  the  forest  is  daily 
becoming  more  scarce,  and  the  growth  of  ceotu* 
lies  disappearing  for  ever,  * 

*  See  Hort.  Mem.  Vol.  II.  It  is  remarkable,  obsenres  I}r 
Yu1e»  that  the  preserration  of  this  pine  was  enjoined  oipi  th^ 
CoIoiMes  by  several  acts  of  the  Britbh  Parliapept. 
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The  Siberian  Stone  pine,  (P.  cimbra\  with 
sMue  other  species  of  omsiderable  value,  might 
also  be  noticed,  did  the  limita  of  this  Abstract 
permit. 


Sect.  XIX.~7^  Plank  Tbibe.  (Genus  Platanus.) 

The  two  species  of  this  genus  in  most  estima- 
tion, are  the  Oriental^  and  the  American  Planes ; 
but  the  former  is  generally  preferred  to  the  lat- 
ter, and  their  leaves  are  larger,  and  more  elegant- 
ly formed.  We  know  as  yet  only  three  species 
of  plane  described  as  natives  of  Asia,  viz.  the 
Oriental  Plane,  (P.  orkntalis);  the  Maple-leaved, 
or  Spanish  Plane,  (P.  acerifblia) ;  *  and  the  Wave- 
leaved  Plane,  (P.  cuneata.^  In  their  native  re- 
gion, they  grow  to  an  amazing  size. 

1.  One  of  these,  the  Oriental  plane,  figured  by 
Du  Hamel,  grows  freely,  according  to  Yule,  un- 
der the  requisite  circumstances  of  soil  and  shel- 
ter, in  the  vallies  of  Scotland.  There  is  a  fine 
specimen  of  this  tree,  (P.  orfento/w),  in  the  Edin- 
burgh Botanic  Garden,  about  fifty  feet  in  height, 
and  of  a  proportionate  circumference.  The  tim- 
ber of  the  Plane,  so  far  as  it  is  known  in  this 
kingdom,  very  much  resembles  the  Sycamore. 


*  This  tree  grow^  as  freely  as  the  Oriental^  and  attaini^ 
ft  greater  height.  The  P.  cUneata  grows  less  freely^  and  ia 
exposed  situatioBS  scarcely  attaias  the  size  of  a  tree*  Hortv 
M^.  Vol,  II. 
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2.  The  American  pkne,  or  Button-wood,  (P. 
otcidentalis^  Catesb.  Carol,  t.  50.)»  the  only  other 
species  of  plane  deserving  of  notice  in  this  conn* 
try,  like  the  first  mentioned  species,  requires  a 
deep  and  moist  soil ;  as  on  the  banks  of  rivers, 
or  inland  lakes.  * 

The  wood  of  the  American  plane,  when  dried, 
is  of  a  dull  red  colour.  It  takes  a  fine  polish ; 
but  being  apt  to  warp,  the  use  of  it  is  chiefly  con- 
fined  to  bed-posts,  and  similar  articles  of  fumi* 
ture.  These  trees  are,  from  their  rapid  growth 
and  fine  aspect,  highly  ornaments^  in  parks,  where 
the  soil  is  not  too  thin  and  dry.  In  utiKtyv  how^ 
ever,  the  timber  is  said  to  be  inferior  to  that  of 
the  Sugar  maple,  t 


*  The  late  General  Washington  measured  a  tree  of  this 
fpecies^  in  an  islet  of  the  Ohio,  which,  at  five  feet  from  the 
ground,  measured  forty  feet  in  circumference ;  giving  a  diame- 
ter of  about  thirteen  feet.  T.  Andr6  Michaux  measured  one 
of  stilt  larger  dimenBione,  and  of  lull  grovvth,  affording  aa 
appearance  in  magnificeaoa  approadnng  to  that  of  the  Oriei^ 
ial^species,  recorded  by  Plii^y  to  have  accommodatod  the  Con^ 
sul  Licinius  and  eighteen  of  his  suite  with  lodging  during  the 
night.     See  Hort.  Mem.  Vol.  IL  p.  389. 

+  Ibid.  A  severe  frost  In  June  1809,  destroyed  most  of 
tbe  largest  Americim  pfenet  in  England,  and  parttciriariy  in 
the  neighbourhood  of  Londtti,  whikt  lbs  Asiatic  Und  csoqied 
without  inji^y ;  a  sufficient  proof  of  their  comparative  hardi- 
ness. 

The  American  plane,  however,  is  said  to  thrive  better  in  a 
^oist  ^oxl  than  the  Eastec;]!  p]ao^>  md.  will  even  enduce  parti^ 
ijnundations.    Nicol, 
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Sect.  XX.    The  Poplar  Trixe.    (CSmas  9aputm^ 
spec  TV, 

S  1.  Specks  md  VarieHe$.  OSiim  tpibe»  some 
cS  wbich  are  indigenous  m  North  Britain,  tber9 
^re  at  least  ^ve  distinct  species^  viz«  the  Coimw)!! 
ot  Italian  Poplar,  P,  nigra. 

2.  The  Abele,  or  Whit^  Poplar,  P.alku 

3.  The  Aspen,  P.  tremula. 

4.  The  Balsam,  P.  balsm^^a. 

5.  And  the  Virginian  Poplar,  P.  hetervphgUa^ 
and  several  varieties* 

$  S.  JRroper^3»— ^Theae  trees,  though  in  geoAii 
iral  classed  among  aquatie  plants^  are,  notwitiv 
standing,  valuable  for  timber ;  and,  when  their 
astonishingly  rapid  growth  ia  taken  into  oonsi- 
deration,  they  beooste  worthy  of  more  attentipa 
than  they  seem  to  have  obtained*  Ttie  Abek^ 
and  Lombardy  poplar,  not  being  subject  to  th« 
ravages  of  the  worm,  are  found  pecidiarly  iitt^ 
fbr  beams,  rafters,  and  rooft,  when  kept  dry;  for 
the  flooring  of  gnuiariea ;  as  well  aa  an  excellent 
substitute  for  mahogany,  in  every  article  of  fi^vm 
siiture.  *  The  timl)er  of  the  former  is  esteemed 
|lie  moet  valuable  and  durable,  takes  a  fine  po- 
lish, and  is  oflei^  eipploye4  by  the  cabinet- 
inaken 
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The  timber  of  the  Hack  Italian  Pqplar  is  said 
to  be  little  inferior.  Its  bark  is  a  strong  astrin- 
gent, and  a  good  tan. 

The  wood  of  the  Aspen,  or  trembling  poplar, 
is  much  of  the  same  quality,  but  coarser  in  the 
grain.  It  abounds  on  the  borders  of  the  High- 
land lakes  and  rivers;  forms  a  very  specious  taper- 
ing tree ;  and  its  foliage  is  interesting  in  all  its 
stages,  from  the  light  green  of  summer  to  the 
bright  yellow  of  autumn,  and  the  vivid  red  of 
incipient  winter.  • 

S  3.  Soil  and  Growth.— The  Abele,  or  white, 
and  the  black  Italian  poplar,  are  the  two  species 
most  deserving  of  culture  in  this  country,  and 
generally  affect  the  same  soil,  a  deep  humid 
marsh,  where  they  arrive  at  their  greatest  mag- 
nitude. 

They  are  supposed  to  reach  maturity  in  about 
eighty  years,  t  Miller  mentions  a  poplar  which 
grew  to  forty  feet  in  height,  and  four  in  circum- 
ference, in  ten  years !  <  I  have  some  of  the  true 
Abele,  or  P.  dtboj '  observes- Mr  South,  X  «  which 
^  are  now  forty  feet  long  in  the  shaft,  and  six 
^  feet  four  inches  in  circumference,  at  five  feet 
'  from  the  ground ;  their  contents  exceed  two 
^  tons  of  timber  each  ;  and  I  judge  them  to  be 
<  fiffy  years  old. '  ||    A  black  Italian  p<^lar  has 


•  Gen.  Rep.  Vol,  IL  f  Wdker's  Essays,  p.  SO. 

X  Bath.  Pap.  Vol.  VI.  "^ 

U  A  Lombardy  poplar,  now  growbg  below  Catterhouse, 
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been  known  to  gain  thirty-two  feet  in  height 
in  nine  years^  or  three  feet  and  a  half  per  an- 
num. 

The  poplar  tribe  are  very  easily  propagated: 
they  will  grow  from  cuttings,  sets,  truncheons, 
&c-  ♦     , 


Sect.  XXL^Tke  Robinia  Tbhie. 

1.  Amongst  the  forest-trees  apparently  deserv- 
ing of  more  general  culture  in  Scotland,  may  be 
ranked  the  Robinia  pseud-acacia. 

The  late  Mr  Cockbum  of  Ormiston  first  plant- 
ed this  species  as  a  forest  tree  in  the  park  of 
Ormiston  Hall,  Haddingtonshire,  where  soil  and 
situation  were  rather  unfavourable.  These  now 
equal  in  height  and  diameter  most  of  their  na» 
tive  associates. 

S  1.  Properties.— This  tree  is  scarcely  inferior 
in  beauty,  and,  in  the  value  of  the  tunber,  is  said 
to  be  superior  to  the  Laburnum.  The  timber  is 
close-grained,  hard,  and  finely  veined;  and;  in 
America,  more  valued  by  the  cabinet-maker  than 

'  in  DumbartoDshire,  on  the  Duke  of  Montrose's  estate,  measur- 
ed by  Dr  Grafaam,  was  found  to  be  twelve  feet  in  circumfer- 
ence at  the  ground ;  and  nine  and  a  half  at  six  feet  from  tl^e 
ground ;  and  its  height  appeared  to  be  at  least  an  hundred 
feet  Gen.  Rep.  Vol.  II.  The  age  of  the  tree  seems  not  lo 
have  be^n  ascertabed. 

•  See  Marshall's  Plant,  and  Rur.  Oro.  YoL  IL  p.  275*  . 
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any  other  native  timber  trhater^n  Being  nesriy 
.iacomiptible,  it  is  equally  useful  for  posts  and 
gates,  *  which,  when  formed  of  this  wood^  have 
been  known  to  remain  fresh  for  nearly  a  century. 
The  finely  pinnated  leaves^  and  pendulous 
white  odorous  flowers,  (when  produced),  add 
greatly  to  the  beauty  of  this  species  of  the  Robi* 
nia ;  the  value  of  which  is  known  but  to  few  in 
this  country,  t 


Sbct.  XXIL    Tki  Walnvt  Thibe.    (JtdgUns^  L.) 

1.  The  conifiidn  Wiiout>tree,  {Jugkms  regia^  L. ; 
Monweia  Pqfyandria  ;  Terebinthaceee^  Jussieu),  is 
a  nati«ie  ^  Persia,  introduced  to  us  from  France 
at  a  distant  and  uncertain  period.  In  many  parts 
of  Sk^andt  where  Im-ge  aaxl  old  trees  of  it  are 
very  common,  it  regularly  ripens  its  fruit ;  bat^ 
only  in  fine  seasons,  the  fruit  comes  to  perfection 
in  Sootlaad*  It  is  a  plant,  however,  of  beautiful 
and  fragrant  foliage,  highly  ornamental,  without 
regahl  to  its  fruit ;  and^  considering  the  size  it 


•  See  Piurah's  Flora. 

f  Yijde^  ia  Hot.  Mem.  Yd.  U.  There  are  other  tiro 
^eoiee  or  tarieliei  of  this  ftmily,  m^ilioDed  by  Yule,  the  A. 
f^uiumat  and  the  A.  kispidm^  but  tfie  first  b little  known,  and 
thslMtitoalyaluurdtymdheMilifiiltfhriib.  SeeHortMeou 
V«L  IL  p.  414. 

For  the  diffisrent  periods  when  trees  of  exotic  growth  y 
introdgged  inflo  Scoftfandt  aee  Appeadiz  (I). 


Digitized  by 


Google 


AND  PLANTATfOKI#  327 

attains  to,  and  the  tiBefulness  and  value  of  its  tim- 
ber,  it  claiins  the  most  particukir  attention  of  the 
pknter  all  over  the  kingdom. 

§  L  SoiL — ^The  Walnut-tree  thrives  wdl  io  all 
soils  where  there  is  a  considerable  proportion  of 
loam,  provided  they  be  dry,  and  the  situatioa 
somewhat  sheltered. 

§  2.  Properties. — The  timber  of  the  Walnut  is 
too  valuable  to  be  applied  to  the  usual  purposes 
<rf  timber  trees,  but  is  always  employed  either 
in  cabinet-work,  or  for  gun-stocks.  Indeed,  m 
great  has  been  the  demand  for  it,  for  many  years 
past,  from  the  Birmingham  gun-makers,  for  the 
latter  purpose;  and  so  great  a  price  has  been 
paid  for  it,  that  but  comparatively  few  Walmifr 
trees  are  now  to  be  met  with  in  the  kingdom.^ 
In  the  parish  of  Arlingfaam,  Glocestershir^,  there 
are  more  perhaps  than  in  many  other  parishes 
combined ;  so  abundant,  indeed,  is  the  fruit,  that 
it  has  become  an  article  of  commerce,  and  vessels 
are  laden  with  walnuts  for  Scotland,  at  Ailing- 
ham,  as  low  as  4s.  or  5s.  a  thousand.  Even  at 
this  price,  the  produce  of  a  tree  is  highly  valu- 
able, as  20,000  are  not  considered  an  extravagant 
calculation  for  a  large  tree.  • 

*  At  BeAdiagtoB  Park,  in  Surrey,  the  ancient  seat  of  the 
&milj  of  Carew,  about  50  walnut-trees,  (and  not  above  half 
that  number  full  bearers),  have  been  let  at  30/.,  40/.,  and  501^ 
according  to  the  crop ;  and  it  is  supposed,  that  in  a  good  sea- 
son, the  tenant  clears  50^  by  the  bargain.  Beddington  wa» 
noted,  in  Queen  Elizabeth's  time,  for  the  finest  Orangery  in 
England.     See  Forsyth  on  Fruit  Trees,  Note,  p.  281. 
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§  3.  Vabie* — *  The  price  of  good  walnu(>tree 
*  is  from  2s.  9d.  to  3s.  6d.  per  solid  foot '  • 

§  4.  Species  and  Varieties. — Besides  the  com- 
mon Walnut-tree,  above  noticed,  there  are  at 
least  other  four  species,  several  of  which  are  suf- 
ficiently hardy  for  our  northern  climate,  viz.  the 
Black  Virginia  Walnut  j  the  Hickery,  or  White 
Virginia  Walnut  j  and  the  Pensylvania  Walnut; 
and  of  these  there  are  many  varieties. 

This  tribe  may  also  admit  of  subdivision,  on 
the  principles  of  the  natural  arrangement:  1. 
Those  whose  buds  are  naked,  like  those  of  the 
Walnut :  S.  Such  as  have  their  buds  covered  with 
scales,  as  in  the  Hickery.  This  is  considered  to 
afford  a  more  certain  distinction  than  the  simj^ 
or  compound  form  of  the  spikes,  t 

2.  Of*  the  above,  the  Black  Virginia  Wal- 
nut, (/.  nigra^  Mich.  Arb.  t.  1.),  as  being  the 
most  valuable,  ought  certainly  to  be  added  to  the 
common  species  in  our  native  glens. 

This  tree  is  sufficiently  hardy,  grows  taller, 
and  more  freely  than  the  common  wKlout}  imd 
the  value  of  its  timber,  which  is  ve^, highly  ap- 
preciated in  America,  is  supposed  also  to  be  su- 
perior. When  properly  dried,  it  strongly  resists 
putrefaction,  and  is  occasionally  used  at  Phihu 
delphia  for  knees  in  ship-building ;  but  the  great 
'  demand  for  it  is  in  ebenistry,  or  inlaid  wor)^  on 

*  See  Glocester  Reprint.  Rep.  p.  245,  Ac 
t  Hort.  Mem.  Vd.  II.  p.  375. 
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iceount  of  the  fine  polish  it  assumes,  and  indis- 
position to  warp  or  crack.  It  is  preferred  to 
ievery  other  wdod  for  musket-stocki^»  and  is  ap- 
plicable, like  that  of  the  common  Walnut,  to 
most  of  the  purposes  of  the  cabinet-maker. 
In  order  to  obtain  the  good  propertied  df  both 
specifes,  it  hds  beeh  proposed  and  recommended 
to  graft  the  common  tin  the  stock  of  the  Ameri- 
can  walnut.  * 

If  the  iitiportation  of  mahogany  shdidd  by  any 
ineans  be  obstructed,  this  species  might  become 
a  very  valuable  ti*ee  in  this  country.  It  is  strong- 
ly recommended  by  Eteiyh;  Miller,  Hanbury,  and 
Yule,  and  flourished  in  a  drjr  soiind  Wm  ot  a 
medium  teitture;  t  The  walnut-tree  will  grow  at 
SOOO  feet  dbove  the  level  of  the  sea,  ad  may  be 
seen  at  Ardvdrlich,  in  Perthshire. 


*  See  Caled.  Hort.  Mem.  Vol.  It.  p.  S74. 

f  Serend  tarietieiy  According  to  Mr  NeQ,  (art.  Horticul- 
ture,  Edin;  Encyc.)  lire  cultivated  for  fruit  in  this  country; 
jMuticcilarly  tbe  roufid  and  the  ovd  walnftt,  the  ihrg^  walnut^ 
and  the  tender  shelled. 

The  Pacane  walnut,  («7.  cUvaformU)^  which  h  cultiyated  in 
the  vicinity  of  Paris  for  its  fruit,  Dr  Yul^  fecommends  to  be 
tried  here,  as  it  is  su^ciently  hardyt  and  the  fruit  very  deli- 
catte.  Micliaux  proposes  to  graft  this  on  the  stock  of  the 
Black  Virginia  walnut,  as  it  is  of  slow  growth.  That  intelli- 
gent naturalist,  Mr  Knight,  by  tfie  inarching  of  a  branch  of 
a  bearing  tree,  the  quality  of  whose  fruit  is  known,  upon  a 
common  stock,  in  the  way  long  ago  ^econunended  by  Mr 
Bautcher  of  Edinburgh,  has  procured  plants  iHiich  proved 
^iiitful  in  three  years. 

▼OLi  V.  V 
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Sect.  XXIII.— Tite  Wullow  Teibe.  (Salhe,  L.) 
var.  spec* 

As  there  is  much  ground  in  Scotland,  better 
adapted  for  the  growth  of  willows  than  for  any 
other  crop,  and  as  no  other  species  of  plantation 
yields  so  much  profit  in  so  short  a  period,  great 
advan  targes  might  be  derived  from  a  more  ex- 
tended cultivation  of  this  numerous  tribe.  They 
affect  the  same  kind  of  soil  with  the  poplar. 
§  1.  Species  and  Varieties. 

Of  this  class,  {Dtoecia  Decandria,  L.)  there 
are  many  species,  and  upwards  of  an  hundred 
varieties  have  now  been  noticed,  from  fifteen  to 
twenty  of  which  are  cultivated  in  Britain ;  the 
larger,  for  hoops,  dishes,  mill-cogs,  &c.  and  the 
smaller,  for  basket  and  wicker  work. 

As  there  is  no  genus  of  trees  equally  numer- 
ous, nor  any^  genus  of  plants  so  copious,  and  yet 
stamped  with  so  little  diversity  of  character,  the 


The  walnut  is  propagated  from  the  nuts,  which,  as  Mr  Neil 
informs  us,  *  are  ready  in  October,  and  are  gathered  by  beat- 
■  ing  the  trees  with  large  poles.    They  may  be  kept  through 

*  the  whiter,  by  mixing  them  with  dry  sand  or  mould  to  fill 
<  up  the  interstices;  and  covering  them  with  earthy  in  the 

*  manner  of  potatoes. ' 

If  the  season  be  dry,  however,  we  apprehend  a  better  me* 
thod  probably  is,  to  sow  the  nuts  in  drills  in  the  autumn. 

For  more  particular  bformation  on  this  subject,  see  '  For* 
syth  on  Fruit  Trees, '  &c 
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willow  tribe  neces)iarily  require,  more  than  aU 
most  any  other,  the  most  ample  and  accurate  dii^ 
crimination.  The  unmeaning  names  ef  authors^ 
their  imperfect  and  confused  descriptions  and 
figures,  their  slight  and  inaccurate  characters, 
and  the  vast  number  of  species ;  their  numerous 
and  nameless  varieties,  and  the  different  phases 
belonging  to  the  different  sexes  of  each  species^ 
all  conspire  to  render  it  the  most  difficult  and 
inextricable  genus  in  the  vegetable  system. 

Caspar  and  Bauhinus,  first  began  to  distin* 
guish  and  to  describe  the  willows  by  their  de- 
gree of  growth,  whether  trees  or  shrubs ;  by  the 
figure  of  their  leaves;  the  nature  of  their  flowers 
and  fruit;  and  had  the  pecuHar  merit  first  t^ 
discern,  that,  in  each  species,  there  Wad  a  fi^rtik 
and  infertile  individual.  • 

1.  Tree  ffiSaws*  The  diflerent  species  of  the 
Willow  tribe,  which  grow  to  the  size  of  a  tree^ 
and  the  most  worthy  of  cultivation  for  timber^ 
are  the  following : 

The  common  White,  or  Huntingdon  Willow, 
{Salix  alba,  L.) ;  the  Bedford  Willow,  (S.  russeU 
Sana,  L.) ;  the  Red^t^^igged  Willow ;  the  Crack 
Willow,  (S.fragilis,  L.) ;  the  Grey  Willow,  (A 
cinerea,  L.) ;  and  the  great  roundJeaved  Sfalkv, 
(A  caprea,  L.) 

Of  these,  the  three  first  are  t^e  most  coiaspicu* 
ous ;  and  the  first,  or  Huntingdon  Willow,  though 


«  See  Walker's  Essays  on  Kat.  HisU  &c.  ISOS,  pp.  «)6^7< 
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the  most  common,  is  perhaps  also  the  most  valiw 
able  for  timber. 

,  S  1-  The  Huntingdon  Willow,  (S.  alba.)  Thi« 
species  is  very  generally  known,  milch  esteemed 
in  England,  grows  to  a  great  size^  and  its  timber 
is  useful  for  many  different  purposes. 

S  1.  5oi7.— The  most  natural  situation  for  the 
willow,  is  in  low,  moist  ground^  by  the  sides  of 
rivers,  brooks,  and  lakes^  though  this  species  will 
grow  and  thrive  well  on  higher  and  ^er  grounds ; 
and  perhaps  no  other  tree  affords  so  quick  a  re- 
turn  for  the  trouble  and  expense  of  planting. 

§  2.  Properties. — The  timber  of  this  kind  of 
willow  is  used  in  turnery;  by  the  cooper;  for 
Jboarding,  and  milUwork  ^  the  shoots  and  poles 
serve  for  making  hoops  and  handles;  and  the 
twigs  are  employed  in  wicker  work.  • 

The  Wood  is  white,  soft,  and  takes  a  very 
smooth  polish ;  and  its  barkr  as  well  as  that  of 
the  Bedford  Willow,  is  of  considerable  value  for 
the  purpose  of  tannings 

It  may  be  kept  a^  a  pollard,  and  will  yield,  an- 
nually,  a  luxuriant  growth  fit  for  fire*wood.  T^ 
Ihis  purpose  it  is  applied  in  the  neighbourhood 
of  Huntingdon,  (from  which  it  has  received  its 
name),  and  other  parts  of  England,  where  fuel  i% 
scarce.  It  is  a  valuable  coppice-wood»  on  ac- 
count of  its  n^d  growth,  and  may  be  aldo  pron- 
tably  cultivated- as  a  basket  willow,  t 

*  Nical's  PlanL  Kalend.  p.  105. 

f  See  Wdto'3  Econ.  Hist,  of  the  Hebrides^  Vc^  II.  p.  26K 


Digitized  by 


Google 


AND  PLANTATIONS.  33S 

Above  all,  it  proves  an  excellent  nurse  to  otker 
plants  placed  in  humid  situations,  as  it  outgrows 
all  other  trees,  and  is  peculiarly  well  calculated 
to  resist  the  baleful  influence  of  sea-storms,  as 
has  been  verified  by  experience  on  the  w^st  coast 
of  Scotland.  ^ 

These  obvious  properties  of  the  Huntingdon 
Willow,  seem  to  have  escaped  the  notice  of  the 
majority  of  planters  in  this  country ;  for  although 
indivi^^isd  trees  are  to  be  ^und,  either  growing 
detached,  or  interspersed  through  plantations, 
yet  they  are  nowhere  to  be  seen  in  rows  or  belts, 
for  the  purpose  of  protecting  other  trees  from 
prevailing  winds:  though  for  this  purpose,  it 
seems  highly  probable  that  they  might  vie  even 
with  the  pineaster  and  maritime  pine,  on  the  sea 
coast,  where  the  $oil  is  favourable  for  their 
growth  ;  and  they  possess  the  advantage  also  of 
being  cultivated  at  less  QxpeQse, 

S  3.  Growth.— rin  twenty-eight  years,  the  Huur 
tingdon  Willow  has  been  known  to  rise  fifty-eight 
feet  in  height,  with  a  large  trunk  j  but  though  a 
quick  grower,  it  is  but  short-lived,  arriving  at 
maturity  in  about  forty  years,  f 


*  MS.  commuiiication  from  th^  late  R.  Reid  CunniDgham, 
Esq.  of  Auchenhanrie,  Ayrshire,  March  1810. 

f  A  tree  of  this  sort,  and  about  that  age',  at  Prestonfield, 
near  Edinburgh,  was  seventy  feet  high,  and  thirteen  feet  in  cir- 
cumference, four  feet  above  ground,  according  to  the  late  Pro- 
fessor Walker;  who  remarks,  that  we  have  no  tree  that  a£Pords 
so  much  wood  in  so  short  a  space  of  tin^e ;  it  is  therefore  said, 
that  *  it  will  buy  the  horse,  before  the  oak  buys  the  saddle.  * 
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%  The  Bedford  WUlow,  (5-  russeUUma^  L.),  so 
auich  e$teeined  in  the  South,  and  which  grow^ 
tp  a  great  size,  has  been  but  little  attended  to  in 
this  country,  although  its  timber  is  also  useful  for 
various  purposes.  * 

S.  The  Red-twigged  Willow,  also  fonm  a  large 
ire?,  and  has  a  fine  silvery  foliage*  Several  trees  of 
this  species  may  be  seen  growing  at  Brucefield  nur- 
sery, near  Dunfermline,  Fifeshire,  sixty  feet  high 
and  upwards.  They  are  said  to  grow  as  rapidly, 
and  to  produce  as  good  timber  as  the  Hunting- 
don.  f 

4.  The  Sallow,  (S.  ca/prea^  L.)  is  chiefly  valu- 
able on  account  of  its  charcoal,  forming  an  essen- 
tial ingredient  in  the  manufacture  of  gunpowder ; 
and  accordingly,  plantations  of  it,  formed  for  this 
purpose,  have  been  found  very  profitable. 


*  There  are  a  few  large  trees  of  thig  sort,  Mr  Nicol  infonna 
us,  about  Edinburgh,  particularly  at  the  village  of  Canoo* 
mills.    Nicol's  Plant.  Kalend.  p.  68. 

f  Ibid.  It  is  deserving  of  notice,  that  there  is  a  peculiar 
Variety  of  the  Gmm  Salix,  spread  over  a  great  many  parts  of 
the  county  of  Stirling.  It  seems  to  answer  exactly  the  de- 
scription of  a  variety  of  Willow,  mentioned  by  the  late  Dr 
James  Anderson,  in  his  Essays  on  Agriculture  and  Rural  Af- 
ftirs,  entirely  different  from  the  Babylonica  or  Weeping.  The 
largest  are  on  the  property  of  Mr  Graham  of  Airth,  which 
have  attained  a  great  size,  and  with  their  pendent  branches, 
mre  magnificent  objects ;  and  in  a  windy  day,  have  a  most 
beautiful  appearance.  There  is  a  tradition  among  the  com- 
mon people  there,  that  this  variety  was  introduced  from  Hol- 
land many  years  ago. 
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2.   Shrub,  or  Basket  WiOaws. 

Amongst  such  a  numerous  genus  of  plants  as 
that  of  the  Willow  tribe,  many  of  the  species  and 
varieties  of  which  are  but  imperfectly  laiown,  and 
more  inaccurately  described,  it  would  be  impossi* 
ble  in  a  limited  Abstract  to  comprehend  the 
whole :  All  that  we  cim  attempt,  tlierefore,  is  to 
give  a  short  description  of  the  most  valuable  of 
those  that  are  generally  cultivated,  and  held  in 
onost  estimation ;  and  refer  for  particulars  to  the 
most  approved  publications  on  the  subject 

Of  the  following,  about  one  half  are  natives  of 
North  Britain  \  and  most  of  the  others  either  in- 
digenous to,  or  naturalized  in  the  osier  holts  of 
England:  viz. — 

§  1.  Species  and  Varieties. 

The  Salix  acuminata,  alba,  amygdalina,  awrita^ 
or  tiew  kind,  caprea,  decipiens,  forbyana,  Jragilis, 
helLr,  lambertiana,  mollissima,  nigricans,  pentan^ 
dria,  purpurea,  rubra,  russelliana,  Spaniard  (by 
basket-makers),  stipukaris,  triandria,  timinaUs,  ua- 
lacea^  and  vitelUna. — Of  these  in  their  order : 

1.  The  long-leaved  Sallow,  (5^.flcw»wwite),  which  ' 
is  not  a  common  species  in  Scotland^  produces 
numerous  shoots,  which  in  the  second  year  form 
good  rods.  The  leaves  are  about  two  inches 
long,  and  one  inch  broad ;  dark  green  above,  and 
cottony  underneath.  ♦ 

2.  The  Common  White,  or  Huntingdon  Wil- 


*  See  Appendix  to  Nicol's  Plant^^Kalend*  by  3apg,  p.  560. 
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low,  (S.  albd)f  noticed  above  as  a  tree  wiUow,  i^ 
also  cultivated  for  hoops,  poles,  and  stages. 

3.  The  Almond -leaved  Willow,  (JS%  (mgfgdaBnd)^ 
a  native  of  the  north  and  west  of  Scotland,  is  said 
to  be  but  an  indifferent  osier ;  though  it  is  much 
cultivated  and  wrought  up  by  the  basket-maker^ 
and  is  esteemed  as  a  useful  and  profitable  variety 
in  the  southern  parts  of  the  kingdom.  Its  leaves 
resemble  tho^e  of  the  alipond-tree* 

4.  The  *  New  kind,  *  (supposed  to  be  the  iR  auric 
ta)f*  has  been  deemed  by  Mr  l%erri£^  and  other 
experienced  cultivators,  as  the  most  valuable  for 
basket-making.  This  kind  has  brown  bark,  and 
green  shining  serrated  leaves,  smopth  on  both 
sides;  and  its  yearling  shoots  fluted  longitudinally 
pear  the  extremity.    It  is  a  fine  grower,  and  bears 


♦  The  Rev.  Dr  Graham  of  Aberfoyle,  in  the  IQUi  Chap- 
ter of  the  General  Report  of  Scotland,  (Vol.  !!•  note,  p.  263.) 
supposes  this  species  of  willow,  to  be  die  S^Jbrlfyana  of  Dr 
Smith's  Fl.  Brit.  \  but  there  icf  no  good  ret)so^  iw  this  st^po^ 
sition.  The  S^Jbrhtfona^  or  basket  osier  of  Dr  Smith,  de- 
scribed under  the  name  of  S.  JUsa^  in  D^  Martyn's  edition  of 
Miller's  Gardener's  Dictionary,  has  its  wands  of  a  yellowidi 
ash  colour,  smooth,  flexible,  and  tough  ;  and  its  leaves  alter* 
nate,  in  ft>ot-8talks,  from  two  to  threie  inches  long,  somewhat 
serrated,  .dark  green  above,  and  of  a  pale  bluish  colour  unde^« 
fieath.  Qut  t)ie  ^  New  l^nd, '  cv|ltivated  by  the  late  Mr  ^er« 
riff,  bears  no  resemblance  whatever  to  the  S*  forbyana^  whicli 
is  probably  a  female  plant.  The  flowers,  as  well  as  the  bark 
of  what  is  denominated  the  ^  New  kind, '  are  fragrant ;  and 
the  only  known  species  it  bears  a  striking  resemblance  tO|  i$ 
^^  S.  Hiptdariiy  of  ^uricle4  osie^ 
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ftuttingevery  year  better  than  almost  any  other  sort^ 
Its  wood  is  remarkably  white,  smooth,  and  sattiny, 
when  peeled.  It  is  also  very  tough,  less  liable  to 
have  its  leaves  eaten  by  the  small  green  beetle 
than  osiers,  and  also  by  another  insect  near  half 
an  inch  long,  that  adheres  to  the  under  side  of 
the  leaf,  leaving  nothing  but  the  woody  fibres. 
^  Indeed, '  says  Mr  Sherrifi^  ♦  ^  I  have  never  seen 
^this  sort  sufier  from  disease  or  insects.  The 
f  flowers,  too,  are  fragrant,  long  ^nd  slender,  of 
^  a  deep  yellow,  and  have  a  pleasing  appearance.  ^ 
This  kind,  so  much  esteemed  by  Mr  Sherrif!^  was 
a  male  plant';  and  he  states,  that  when  the  leaves 
first  made  their  appearance,  they"  resembled  a 
mouse's  ear;  from  which  circumstance  we  presume 
it  may  be  the  Salix  aurita,  and  have  accordingly 
given  it  {that  appellation  ;  in  which  we  are  coun- 
tenanced by  the  late  intelligent  Mr  Sherrifi. 

5.  The  Round-leaved  Sallow,  (S.  capred)^  has 
been  already  noticed  as  a  tree  willow,  the  char- 
coal of  which  is  the  chief  ingredient  in  themanur 
facture  of  gun-powder. 


*  MS.  communication  from  Mr  Sherriff,  13th  July  1810. 
The  introductum  of  this  species  into  this  country  is  t^us  de- 
scribed  by  Mr  S.  ^  From  all  that  I  can  learn,  the  whole  of 
f  that  sort,  provincially  here  called  **  New  kind,  **  have  ori- 

*  ginated  from  a  few  plants  I  got  from  London,  and  some  I 
f  DoUced,  which  a  kitchen  gardener  had  planted  after  coming 
f  from  England,  tying  some  plants  or  fruit-trees  sent  by  a 

*  friend.     This  sort  is  perhaps  the  best  of  any,  for  split,  or 

*  Skene  work. '  •  MS. 

) 
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6.  The  Purslane  Willow,  or  Cane  Willow  of  the 
late  Dr  Walker,  (S.  decipiens  of  Hofiinan  ?),  as  de- 
scribed by  Sang,  (NicoPs  Plant.  Kalend.)  produces 
very  beautiful  shoots,  with  a  fine  lively  bark,  like 
some  sorts  of  cane.  It  forms  a  good  basket  osier, 
grows  sometimes  to  a  large  size,  when  it  much 
resembles  the  Crack  Willow,  5.  JragiUs. 

7.  The  Basket  osier,  Fl.  Brit  (5.  forbyma)^  is 
one  of  the  best  willows  for  the  finer  sorts  of  bas- 
ket-work; but,  though  a  native,  not  much  known 
in  Scotland.  ♦ 

8.  The  Crack  Willow,  {S.  fragiH$\  is  a  good 
osier,  frequent  in  willow  plantations.  The  shoots 
and  twigs  are  flexible  and  tough  %  the  leaves  are 
about  four  inches  long,  and  an  inch  and  a  half 
broad,  deeply  serrated,  t 

9.  The  Rose  Willow,  (5.  helh,  Fl.  Brit ;  .9. 
monandra  of  Hoflman.)  This  is  a  common,  but 
imperfectly  described  species.  Its  numerous, 
slender,  and  purplish  twigs,  make  very  good  fil- 
lings for  fine  basket  work« 

10.  The  Boyton  Willow  of  London,  (5.  lam^ 
bertiana,  Fl.  Brit.)  or  packthread  willow  of  Etlin- 
burgh,  resembles  the  Rose  Willow,  and  is  remark- 
able for  the  flexibility  of  its  twigs,  which  are 
much  used  for  basket  fillings  in  England.  Its 
leaves  are  shorter,  and  have  shorter  leaf-stalks. 


^  For  a  m«re  particular  description  of  this  wiilow,  see  note> 
p.  336. 

t  See  NicoFs  Plant.  Kalend.  edited  by  Sang,  Appendix  1. 
p.  562. 
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than  the  last  mentioned  wiUoWt  and  it  has  per- 
haps  the  hardest  wood  of  any  other  willow  known 
in  this  country. 

XI.  The  Velvet  Osier,  (&  mol&ssma\  is  a  useful 
species,  indigenous  to  many  j^kces  of  Scotland, 
as  well  as  England,  and  deserving  of  more  gene- 
ral  cultivation.  It  is  readily  distinguished  by  its 
leaves  being  very  smooth  and  green  above,  and 
very  soft  and  silky  beneath.  Its  shoots  are 
long,  very  numerous,  but  not  tough;  and  are 
distinguished  from  many  others  by  their  forming 
a  large  bend  at  their  insertion  into  the  stool. 
When  allowed  to  remain  for  two  years,  they  make 
excellent  rods,  • 

13.  The  Dark  BroadJeaved,  or  Black  Willow, 
(5.  nigricans)^  is  seldom  observed  in  the  willow 
plantations  of  Scotland,  though  it  is  occasionally 
to  be  found  in  the  osier  holts  of  England.  Its 
wands  being  so  apt  to  break,  it  is  said  not  to  be 
worth  cultivating,  t 


*  See.  Nicolas  Hant.  Kalend.  App.  p.  560. 

f  The  followiDg  singular  account  of  a  Black  Willow^  which 
produced  flowers  In  winter,  we  extract  fVom  the  late  Mr 
Sherriff 's  communication,  above  referred  to,  (p.  SS7.)  '  There 
*  are  several  useful  sorts  (willows)  cultivated  here,  which  I 
*■  shall  have  pleasure  in  sending  you  a  few  cuts  of,  to  comparq 
^  with  those  in  your  neighbourhood  which  are  most  esteemed. 

*  I  had  a  Black  Willow,  which  was  said  to  have  come  fron^ 
f  Russia,  some  few  years  ago.  I  paid  two  shillings  for  a  sin* 
f  gle  plant  or  cut,  which  I  put  mto  a  large  earths  pot,  and 
f  sunk  it  to  the  brim  close  to  a  garden  wall  with  an  eastern 
f  aspect.    It  had  stood  four  yean  in  this  pot,  when,  last  win* 
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IS.  The  Sweet-scentedi  or  BayJeaved  Willow, 
(S.  pentandria),  is  also  a  native  of  Scotland  ;  but 
its  shoots  are  more  used  in  Yorkshire,  for  mak<r 
ing  the  larger  sorts  of  baskets,  hampers,  &c.  * 
It  is  a  lower  and  more  bushy  pla&t,  than  that 
called  the  *  new  kind, '  and  has  much  larger 
and  broader  leaves,  which  are  also  fragrant,  when 
bruised.  It  is  probably  a  females  We  do  not 
recollect  its  flowers. 

14.  The  Bitter-purple  Willow,  (JS*  purpurea), 
or  Crown  Willow,  of  London  ?  is  not  common  in 
Scotland,  but  is  also  used  in  Yorkshire  for  the 
finer  kinds  of  basket  work.  It  is  tough,  splits 
remarkably  well,  and  is  the  species  (we  presume) 
alluded  to  by  Mr  Sherriff,  as  in  so  much  request  at 
the  Navy  Victualling  Offices,  f 


'  ter  (1810)>  it  put  fortli  ipore  than  a  score  of  flowers,  first 
/  green,  then  pink  or  purple,  then  covered  with  a  white  down. 

*  The  plant  began  to  flower  in  December,  and  continued  till 

*  the  first  of  March.    I  take  this, '  he  adds,  '  to  be  the  plant 

*  so  common  in  all  shrubbries  now-a-days,  and  that  its  flow- 

*  ering  in  winter  proceeded  from  the  roots  being  suddenly 

*  checked  in  the  pot,  after  occupying  the  whol^  soil  in  it.  Thif 
^  might  promote  the  formation  of  flower  biids,  from  the  growth 

*  of  wood  being  so  suddenly  stopped.  Th^  feet,  however^  is 
'  certain ;  and  I  refer  to  Mr  Patrick  Neil,  one  of  the  most  re- 
^  spectable  and  scientific  botanists  in  this  city,  for  your  satis* 
^  faction.  I  have  not  seen  this  willow  floFcr  anywhere  ^Ise. ' 
MS.  commun.  by  the  late  Mr  Sberrifl. 

♦  See  Nicol's  Plant.  Kaknd.  App.  p.  562. 
t  See  p.  220.  of  this  Abstract.    In  the  General  Report 
of  Scotland,  YoL  II.  p»  263^  this  species  is  tended  f  brom 
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It  is  however  dusky,  when  peekd^  and  subject 
to  disease,  mapy  of  the  yearling  shoots  becoming 
as  black  as  ink,  and  quite  brittle.  The  leaves 
of  this  species  are  dark  green,  sbarp-{>ointed,  ser- 
rated on  the  edges ;  and  bein^,  as  well  as  the 
bark,  very  bitter  and  astringent^  are  never  attack* 
ed  by -vermin.  • 

.  15.  The  Green  Osief,  (S.  rubra)^  though  riot  a 
common,  is  an  excellent  basket*willow^  The 
shoots  are  long^  tough,  smooth,  and  of  a  grey 
colour ;  the  leaves,  narrow,  and  long,  from  three 
to  four  inches,  bright  green  on  both  sides^  and 
terrated. 

16.  The  Bedford  Willow,  (S.  rUsseiUana),  has 
already  been  noticed  as  a  tree,  and  is  also  culti- 
vated  for  hoops,  poles,  and  stakes. 

17.  The  Willow,  provineially  termed  *  Spa- 
niard,' by  basket*makers,  is  also  an  esteemed 
variety;  It  grows  fully  freer  in  moist  sofls  even 
than  the  '  new  kind,'  (&  auritd)^  but  is  neither  so 
tough,  nor  smooth  and  white  when  peeled.  It 
also  tapers  more,  is  apt  to  grow  somewhat  waved 
as  it  were,  and  does  not  i^lit  so  well. 

18.  The  Auricled  Osier^  (•$.  sHpularis),  is  a 
good  wiUow,  and  is  tluiB  described  by  Sang<  f 
*  The  two-year  old  shoots  make  excellent  rods 


'*  willow ; '  SD  eiror,  which  has  ariteu  from  tfiisqctoting  mf 
US. 

♦  Mr  Sherriff's  MS.  Comm* 

t  See  Nicol's  Plant.  Kalend,  App.  1.  p.  SS6. 
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*ibr  baBkets,  cradles,  bird-cages,  &c*,  and  the 

*  yearling  shoots  are  used  as  iillit^^    The  shoots 

*  are  long,  nearly  equal  in  thickness  throughout 
^  their  extait,  and  somewhat  downy,  or  hoary, 

*  particularly  at  the  extremities* 

.  *  The  leaves  are  alternate^  with  fckit-stalka, 
'long  and  narrow,   somewhat  notched  on  the 

*  edges,  green  and  smooth  above,  woolly  below. 

*  The  stipulae,  or  leaf-scales,  are  conspicuous 

*  and  remarkable,  resembling  a  pair  of  ears ;  and 

*  both  the  English  and  botanic  names  have  re- 
'  ference  to  this  part  of  the  plant  ^ 

19*  The  Long-leaved  triandrous  Willow  (& 
triandria)j  is  also  a  native  of  Scotland^  and  is  com- 
mon in  osier  plantations.  Its  stools  aiR>rd  excdi- 
lent  shoots  for  basket-work,  long,  slender,  pliable 
and  tough ;  they  are  smooth,  of  a  brownish  co- 
lour, and  fluted  longitudinally  towards  the  ex- 
tremity. The  leaves  are  long,  and  closely  and 
strongly  serrated.  When  permitted  to  grow  up, 
this  species  attains  the  size  of  a  tree ;  and  the 
male  flowers,  or  catkins,  are  very  ornamental  ia 
the  months  of  April  and  May.  • 

9D.  The  Common  Oier  (S.  vimnaSs\  is  tbe 
most  frequent  species  in  willow  plantations,  and 
it  is  naturalized  in  many  parts  of  North  Britain. 
The  leaves  are  long,  waved  at  the  edges,  but  not 
serrated;  shining  green  above,  and  silvery  be- 
neath.   The  shoots  grow  very  long  and  straight 

*  dee  Nicors  Plant.  Kalend.  App«  p*  £59. 
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are  tough,  and  well  adapted  for  the  larger  sorts 
of  baskets,  hampers,  and  crets,  and  also  for  hoops. 
Several  well  marked  varieties  of  this  species  oc- 
cur in  osier  plantations,  and  are  distinguished  by 
different  names.  * 

21.  The  Violet  Willow  (&  violacea  of  Don's , 
Cambridge  Catalogue),  is  but  an  indifierent  wiU 
low,  and  better  calculated  for  ornament  in  the 
shrubbry,  than  for  use.  Like  the  Black  Willow, 
its  shoots  are  brittle,  and  readily  snap.  This 
willow  was  lately  introduced  from  Rusdku 

22.  Tlie  Yellow,  or  Gddcn  Willow,  (S.  viteU 
Una),  is  becoming  more  common  in  Scotland,  and 
is  highly  ornamental.  It  produces  handsome 
shoots,  of  a  yellow  colour,  and  isAiining,  well  ad* 
apted  for  basket-work.  The  leaves  are  nearly 
sessile,  or  have  only  a  very  short  foot-stalk,  mi- 
nutely serrated,  i^mooth  and  shining  above,  and 
somewhat  of  a  bluish  tint,  and  silky  beneath,  t 

This  species,  together  with  the  Salia:  alba^ 
amerina^  heUxy  and  viminaUs^  are  adl  origi- 
nally of  southern  extraction,  lusd  have  been 
propagated  from  the  willow  plantations  of  the 
Romans,  in  Italy,  in  the  course  of  ages,  over 
all  the  northern  countries  in  Europe,  t      The 


«  See  Nicol'a  Plant.  Kalend.  App.  p.  558. 

t  Ibid.  p.  561. 

X  As  the  genus  SdUx  is  dioecious,  seedlings  are  seldooi 
seen;  it  may  therefore  be  iQentiooed  as  a  curiosity,  that  a 
thicket  of  volunteer  seedling  willows,  arose  a  ^qw  years  ago, 
from  earth  thrown  out  of  a  drain  of  several  feet  in  deptli^  cut 
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S.  amerina  was  first  planted  at  Mellcfstaift  in 
1746.* 

§  2.  Treatment  df  WiUaw  Plantations. 

It  is  essentially  necessary  that  plantations  of 
bsiers  and  willows  should  be  efficiently  drained^ 
and  kept  free  of  weeds;  as  the  shoots  not  only 
prow  finer  and  fairer,  but  much  tougher,  from  i 
free  circulation  of  air.  After  some  years  also^ 
if  the  plants  are  about  eighteen  inches  from  each 
other,  every  alternate  plant  may  be  taken  out^ 
which  promotes  the  vigorous  growth  of  the  re* 
itiaini%  half.  And  as  strong  rods  are  always 
Ivanted  for  what  the  basket-makers  call  sticks^  it 
would  tend  much  to  accommodate  purchasers, 
and  also  to  renovate  the  vigour  of  the  stocks,  to 
^llow  a  certain  portion  (say  one-fourth)  of  a  plan-' 
tation^  to  remain  for  two  or  three  years,  to  be 
turned  to  that  purpose ;  or  for  ho6ps  made  np  in 
the  Dutch  way  for  small  casks,  as  half-barrels^ 
firkins^  ailkers,  &c. ;  in  which  way,  the  late  Mr 
Sherriff  asserts  from  experience,  that  an  acre 
will  pay  as  much  in  one  cutting  as  it  does  in 
three,  to  the  basket-maker. 

The  wood  of  the  willow^  as  has  been  already 


tiirough  a  part  of  the  wood  at  Dunmore  Park,  in  Stirlingshire; 
We  never  met  with  any  but  these,  except  in  the  Botanic  Car- 
den  of  Edinburgh.  How  long  the  seeds  from  idiich  the  for- 
mer sprung  lay  latent  in  the  soil  there,  and  by  what  mttaai 
deposited,  will  scarcely  ever  be  ascertained. 
♦  See  Appendix,  (I.)  1 
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remarked,  is  extremely  durable,  light  and  tough. 
It  is  particularly  excellent  for  field-gates;  one 
gate  of  Willow  will  last  longer  than  two  of  pine ; 
and  its  growth  is  more  rapid  than  any  other  tree, 
perhaps,  which  stands  the  open  air  ih  this  couja- 

^  3.  Prejpflgrtffc'ow.— All  the  willow  tribe  may 
be  propagated  by  planting  the  cuttings,  which 
may  be  performed  at  any  season  of  the  year ; 
though  the  most  eligible  is  in  the  winter,  or  early 
in  the  spring,  before  they  begin  to  put  forth  their 
shoots*  The  cuttings  should  be  of  the  last  year's 
wood,  should  be  in  height  in  proportion  to  their 
thickness,  and  ought  to  be  planted  in  an  iiprigfat 
position.  • 


^  See  Marshairs  Plant,  and  Rur.  Orn.  Vol.  IL  p.  359* 
llie  late  Professor  Walker,  in  his  posthumous  Essays  on 
Natural  History,  Ac.  recommends  a  skiing  position ;  but  this 
seems  to  be  a  matter  of  indiflerence. 

For  farther,  and  more  minute,  inf<mnation  on  the  formation 
and  management  of  osier  and  willoir  plantations,  see  a  valua* 
ble  paper,  by  Mr  Phillips,  on  the  Choice  and  Planting  of  the 
proper  kinds  of  Osiers  and  Willows  for  Basket-makers,  m  the 
Transactioiu  of  the  Soeiety  of  ArU,  At.  Vol.  XVI.  p.  189. 
Another  by  Mr  Sherriff,  Vol*  XXI.  also  inserted  in  the  Farm- 
er's Magazine  for  May  1805 :  And  a  very  useful  paper  on  the 
stune  subject,  by  Mr  Sang  of  Kirkcaldy,  in  Micol's  Planter's 
Kalendar,  Appendix,  L  pp.  54i5^^2. 

VOL.  V»  Z 
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Sect.  XXIV. -^The  Yew,  {Taxus  baccata,  L.) 

S  1.  History. — ^The  Yew  tree  is  indigenous  in 
many  parts  of  Scotland,  particularly  in  the  islands 
of  Lochlomond,  in  Dumbartonshire,  and  in  the 
island  of  Bemera,  adjacent  to  the  Sound  of  Mull.* 
It  is  reared  in  several  other  places  with  advan* 
toge,  and  is  deserving  of  more  genei*al  culture. 
It  readies  a  great  size. 

$  2.  iSiwY,  8^c. — The  Yew  is  a  hardy  tree,  and 
is  found  growing  naturally,  in  hi^  and  bleak,  as 
well  as  in  low,  sheltered,  shaded  situaticms ;  and 
in  a  variety  of  soils,  froni  a  light  sand  to  a  strong 
day. 

§  3.  Properties. — ^The  timber  of  the  Yew  is 
valuable,  tough,  and  durable.  It  is  mudi  used 
in  ebenistry,  and  for  the  uses  of  the  turner,  f 
When  properly  trained,  it  forms  an  effectual  and 
permament  screen. 

§  4.  Value. — ^Mr  Marshall  mentions  a  number 
of  these  trees  having  been  cut  down  in  the  neigh- 
bourhood of  Boxfaill,  in  Surrey,  of  a  large  size, 

*  Hie  late  Sir  Duncan  Campbell  cut  a  yew,  upon  that 
islandy  of  a  vast  size.  Its  precise  dimensions  were  not  pre- 
seryedy  but  the  timber  of  it  deeply  loaded  a  six-oared  boat  ; 
and  was  sufficient  to  form  a  large  el^ant  staircase  in  the  house 
of  Lochnell,  which  was  afterwards  burnt.    Walker's  Essays. 

t  Evelyn  enumerates  its  uses.    See  his  Sylva. 
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aad  sold  to  the  cabinet-makers  at  very  high  prices. 
He  mentions  one  tree  in  particular,  which  wad 
valudd  at  an  hundred  pounds  Sterling,  and  the 
half  of  which  actually  sold  for  fifty  pounds :  and 
that  the  least  valuable  tre^s  were  cut  up  into  gate* 
posts,  which  are  expected  to  last  for  ages. 

There  is  no  ^ecies  of  wood  planted*  in  Scot^^ 
land  that  brings  so  high  a  price  as  Yew  and  La* 
bumum.  * 

§  5.  Growth. — Inch  Lonachan,  an  island  in 
Lochlomond,  contains  several  thousand  large 
yews ;  a  plantation  of  that  kind  of  wood  une- 
qualled perhaps  in  Europe.  The  largest  at  pre* 
sent  known  in  North  Britain,  is  at  Rosedoe-houset 
the  seat  of  Sir  James  Colquhoun,  Bart.,  whicli 
measures  twelve  and  a  half  feet  in  circumference, 
and  is  very  tall.  Mr  Pennant,  in  his  Tour 
through  Scotland,  and  others,  have  left  upon  re^ 
cord  the  magnificetit  yew,  in  Fortingall  church- 
yard, the  ruins  of  which  girted  fifty-six  feet  and 
a  half! 

Such  are  the  trees  which  appear  to  be  most  de- 
serving of  culture  in  Scotland,  with  the  soils  and 
situations  best  adapted  to  each  kind:  the  Larch^ 
Oak,  Ash,  Elm,  Beech,  Birch,  Scots  and  Spruce 
Hrs,  Sycamore,  Poplars,  and  Wfllows,  &c.,  though 
the  demands  of  commerce,  and  the  wants  of  each 


See  Walker'f  Econ.  Higt  of  the  Hebrides* 
2« 
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particular  district  ought  always  to  be  kept  iif 
view.  To  the  above  might  indeed  have  been 
added  a  variety  of  other  kinds,  both  useful  and 
ornamental,  deserving  the  attention  of  the  Scots 
planter,  had  our  limits  permitted. 

We  conclude  this  Chiq>ter,  with  a  few  observa^ 
tions  on  the  different  species  of  trees  best  adapt*' 
ed  for  plantations  on  the  sea-coast. 


Sect.  XXV. — Of'  Plantations  on  th£  Sea-coast. 

Maritime  situations  are  in  general  inimical  to 
the  growth  of  timber  j  hence,  it  has  been  pre- 
sumed, though  without  foundation,  that  the  sea- 
air  is  prejudicial  to  the  growth  of  trees.  On  the 
contrary,  we  find  that  in  hot,  and  even  in  tem- 
perate cliinates,  trees  grow  luxuriantly  even  on 
the  margin  of  the  deep,  and  receive  no  injury 
from  the  sea-air.  In  several  maritime  situations 
in  this  country,  the  apricot  and  peach,  by  having 
a  wall  interposed  between  them  and  the  sea,  flow- 
er early  in  the  spring,  and  duly  ripen  their  fruits, 
though  living  in  the  sea-air ;  but  on  the  unshel- 
tered beach  on  the  outside  of  that  waU,  the  hardi- 
est trees  of  the  forest  are  blighted  and  stinted  ia 
their  growth.  It  is  not,  therefore,  on  accoimt  of 
the  sea-air,  or  any  peculiarity  of  sofl,  that  the  dif- 
ficulty of  raising  trees  on  the  east  coast  of  Scot- 
land is  occasioned;  but  froitf  other  causes,  such 
as  the  influence  of  cliifiafe,  blight,  frost,  mildew. 
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sad  the  strength  and  frequency  of  the  east  and 
Borth-east  winds  from  the  German  ocean. 

S  i^  Causes. — 1.  CUmate.  The  influence  of  cli- 
'  mate  on  the  growth  of  trees,  is  every  where  per- 
ceptible. From  this  cause  too  it  is,  that  treev  in 
general  grow  more  freely  on  the  western,  than 
on  the  eastern  coasts  of  Scotland^  On  the  wes^ 
coasts,  the  frosts  are  less  frequent  and  intense  i 
the  prevailing  south  and  south-west  winds,  though 
otherwise  hurtful,  bring  much  warm  moisture 
which  is  favourable  to  the  growth  of  trees ;  and 
they  are  in  a  great  measure  free  from  the  blasts 
of  the  east  and  northreast,  ynth  which  tl|e  eastr 
em  shores  are  so  much  annoyed. 

On  the  western  coast,  every  plantation  will  be 
most  prosperous,  when  sheltered  from  the  south- 
west ;  and  on  the  eastern  shores,  when  screened 
from  the  north-east.  Tliere  is  no  natural  growth 
of  wood,  and  it  is  even  difficult  to  raise  trees  by 
art,  on  most  of  the  coasts  of  Aberdeenshire ;  but 
on  the  west  coast  under  the  same  paralje},  and  in 
situations  as  much  e^^posed  to  the  se^  tl)e  natu- 
ral woods  are  healthy  and  vigorous.  * 

2.  FrosL'tcySudden  transitions  from  heat  to  cold, 
and  from  cold  to  heat,  are  extremely  injurioust 
and  generally  fatal,  to  the  vegetable  tribes.  When 
their  fluids  ar^  chilli  by  frost,  and  converted 
into  ice,  their  bulk  is  greatly  enlarged ;  and  the 
expansion  sometimes  takes  place  with  such  extra- 
ordinary violence,  a^  to  rend  them  in  pifaces.   Hu- 


*  See  Walker*8  Econ.  Hist  of  the  Hebrides,  vol.  iL  p.  196. 
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ibidity  is  the  principal  cause  which  renders  frost 
fatal  to  vegetables ;  hence  it  is  not  so  much  the 
degree  of  frost  which  proves  injurious  to  plants, 
Its  those  frosts,  though  less  severe,  which  happen 
when  they  are  full  of  moisture  ;  hence  also  the 
difference  between  the  severe  frosts  in  winter^ 
ind  those  which  occur  in  the  spring  and  autumi| 
on  trees,  plants  and  vegetables. 

Frost  is  also  observed  to  be  more  fatal  in  it$ 
consequences  to  trees  and  plants  in  low  situae 
tions,  subject  to  fogs  ind  mists,  on  the  sea-coast, 
and  on  the  margin  of  rivers  and  lakes,  and  more 
particularly,  if  rdpidly  succeeded  by  bright  sun- 
shine.  Trees  planted  on  the  eastern  coast  of 
Scotland,  in  exposed  situations,  frequently  re- 
ceive injury  from  this  cause.  In  the  spring  sea- 
son, wheil  the  yOiitig  plants  have  recovered  some 
degree  of  sap,  a  cold  wind  firom  the  German  o- 
ceto,  accompanied  with  intense  frost,  distends 
and  ruptures  their  vessels,  and,  when  suddenly 
exposed  to  th6  beams  of  the  morning  sun,  the 
mortifibation  and  death  of  the  plant  is  the  inevit* 
able  consequence. 

S.  Mi/ifea? 9,— proceeding  f5rom  thesafaie  remote 
pause,  are  also  frequent  and  highly  prejudicial, 
to  the^  growth  of  trees  on  the  eastern  coast.  The 
woods  on  the  western  coast  being  in  a  great  mea- 
sure eieihpt  fi-om  this  enem} ,  are  found,  where- 
ever  the  land  is  properly  enclosed,  to  spring  up 
luxuriantly,  while,  in  the  eastern,  they  are  scarce, 
^warfish,  and  sickly/ 
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4.  But  the  principal  cause  of  the  difficulty  of 
raising' trees  on  the  eastern  coasts  of  Scotland^  ia 
the  strong  east  and  north-east  winds  from  the 
(^rman  Ocean. 

'  The  mere  strength  of  wind,  whether  it  blows 
from  land  or  water,  proves  destructive  to  vegeta^ 
tion,  and  that  even  in  the  most  genial  climate* 
By  a  West  Indian  hurricane,  the  whole  vegetable 
luxuriance  of  the  islands  is  oflen  blasted  in  a  sin-* 
gle  night*  The  3ea  spray  and  moisture  may  also 
prove  prejudicial ;  but  in  all  the  land4ocked  bays^ 
and  arms  of  the  sea,  on  the  west  of  Scotland^ 
where  the  shores  are  screened  from  violent  wind^ 
the  growth  of  trees,  even  by  the  sea-side,  is  as 
fresh  and  vigorous  as  in  other  places* 

In  a  situation  neariy  insulated,  and  exposed  to 
the  Friths  of  Moray  and  Domock,  and  to  th« 
wide  German  ocean,  large  plantations  are  raised 
as  thriving  as  any  in  the  kingdonu  * 

That  sea-air,  therefore,  is  more  obnoxious  to 
trees  in  general,  than  to  grain,  or  the  herbage 
that  may  grow  under  them,  is  quite  inadmissible* 
The  fact  is,  it  is  the  force  of  our  prevailing  winds> 
which  are  increased  ^nd  chilled  by  passing  over 
a  vast  expanse  of  water,  which  contributes  to  stint 
the  tree  more  than  the  grain  or  herbage,  on  which 
they  cannot  act  so  forcibly,  nor  injure  so  much 
by  friction  or  reverberation,  t 


*  See  Agricultural  Report  of  the  Northern  Counttes,  p.  106. 
t  See  Nicol's  Ptact.  Rant.  Note,  p.  27, 
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§  ji.  Remedy. ^^1.  Shelter.  Wherever  trees  are 
to  be  planted  on  the  searcoast,  situations  natural- 
ly  sheltered  should  be  first  chosen.  In  every  nar- 
row glen  and  dell,  forest  ti*ees  will  grow  vigour? 
ously,  though  they  would  scarcely  live  beyond 
the  verge  of  the  shelter  which  such  situations  af, 
ford. 

In  situations  where  the  bank  rises  high,  the 
best  mode  may  be  to  plant  in  the  face  of  it,  coDt 
siderably  within  the  level  of  the  summit,  in  order 
to  afford  a  screen  for  the  trees  within,  till  they 
rise  to  a  sufficient  height ;— rand,  where  it  is  flat, 
to  adopt  die  method  of  planting  in  belts  or  zones, 
beginning  as  near  a9  possible  to  the  margin  of 
the  ixrater,  and  planting  the  first  or  cisternal  row9 
very  close  at  about  thirty  inches  distance,  em- 
ploying stout;,  healthy,  well-rooted  plants,  of  not 
more  than  twelve  or  eighteen  inches  growth.  ♦ 

Another  means  of  affording  shelter  is,  by  enr 
closing  and  planting  in  large  masses  or  clumps 
when  one  tree  will  aid  or  protect  another.  It  h 
also  of  importance,  in  such  exposed  stuations,  to 
avoid  wind-waving,  that  the  tree  be  planted  ob- 
liquely, with  its  apex  or  top  inclining  to  that 
wind  from  which  most  injury  i^  to  be  dreaded« 
It  will  in  a  shor(  time  reqover  the  upright  direQ 
tion.  t 


•  Nicol's  Pract  Plant,  p.  29. 

+  *  The  proper  time  '  (a;  recqmmended  by  Mr  Beattie  pf 
Mo&t,  in  his  MS.  Essay  on  this  subject)  <  to  plant  ftrs  ^f 
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When  these  methods  are  cautiously  practised, 
there  is  scarcely  any  situation  so  unfavourable, 
where  plantations  will  not  thrive,  provided  plants 
be  chosen  adapted  to  the  peculiar  nature  of  the 
soil  and  situation.  On  the  western  shores  of 
Scotland,  and  in  many  pf  the  Hebridean  isles, 
natural  woods  and  plantations,  whep  tolerably 
thick,  and  carefully  mani^ed,  raise  their  heads 
aloft,  and  bid  46%nce  tp  the  gales  of  the  o- 
cean.  * 

2.  A  judicious  selection  of  trees  and  plants, 
suited  to  the  nature  of  the  soil,  climate,  situation, 
and  exposure.  Difierent  trees,  it  is  well  known, 
affect  different  soils.  In  the  same  climate,  a  fruit 
or  forest  tree  will  thrive  in  one  soil,  and  fail  in  aur 
other.  This  fact  appears  to  have  been  generally 
Juiown  at  a  renjiote  perio4f 

*  Fraxlnus  in  sylvis  pulcherrima,  pimis  in  ^ortiB, 
I'opulus  jo  fluvii^y  al^ia$  in  nu^tibus  altis. ' 

A  correct  knowledge  of  this  essential  particu* 


*  eTery  species,  on  the  eastern  coast  of  Scotland,  is  during 
*-  the  month  of  Augqst.    Having  then  made  their  growth  for 

*  the  seasoDy  when  put  into  the  ground  at  this  period,  thejr 

*  will  hav6  begun  to  fix  their  roots,  and  to  draw  nutriment 
<  from  the  soil,  before  the  severe  easterly  winds  set  in  to 
^  blow. '  Mr  Beattie  also  judiciously  recommends  seedling 
^ants  of  two  years  old  to  be  put  thickly  into  the  ground,  with 
a  small  sharp-pointed  instrument,  like  a  gardener's  dibble,  tip- 
ped with  iron,  or  what  has  been  denommated  *  the  Diamond 
jlibble, '  by  Pontey  and  NicoL 

f  Jjee  Trans,  of  the  High.  Soc,  df  S^t,  yoL  i.  p.  170. 
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lar,  is  absolutely  nece^ary,  to  plant  with  advan- 
tage and  profit,  but  more  particularly  on  the  sea- 
coast.  * 

§  III.  Sjpeciesqf  Trees  best  adap^djbr  Maritime 
Situations. 

It  has  been  abundantly  proved  from  experi- 
ence,  that  some  species  of  trees  thrive  much  bet- 
ter than  others,  when  exposed  to  the  air  and  gales 
of  the  sea,  as  the  Sycamore  and  Pineaster  on 
bur  own  coasts,  and  the  Norway  Maple  on  the 
shores  of  Scandinavia. 

In  the  preceding  part  of  this  Chapter,  the  fol- 
lowing species  of  trees  have  been  pointed  out,  as 
peculiarly  well  calculated  for  planting  on  the  sea- 
coast,  viz.  the  Alder,  the  Huntingdon  Willow, 
the  Larch,  the  Maritime  Pine,  the  Pineaster,  the 
Scots  Elm,  the  Scots  Fir,  the  Sycamore,  and  the 
Yew.  t    ^ 

After  the  above,  may  be  placed  the  Abele,  the 
Ash,  the  Beech,  t  and  the  White*beam,  for  re- 


*  The  late  PrQfessor  Walker,  tn  his  *  Economical  History 
of  the  Hebrides, '  formerly  quoted,  happily  illustrates  this  pro* 
positioti,  by  adducing  the  Spruce-fir  as  a  melancholy  example. 
jSee  pp.  266-7,  Note. 

f  See  a  particular  deecnption  of  these  trees,  under  their 
respective  heads,  pp.  ^S,  &c« 

X  It  is  affirmed,  tliat  there  is  a  Black  birch  in  Norway,  pe- 
culiarly well  adapted  for  the  sea-coast,  md  which  neither  the 
sea-breeses,  nor  even  the  sea-q^ray  iq^ures.  Ip  the  Danisih 
Islands  of  Zealand,  &c,  the  Beech  abounds  even  on  the  sea- 
shore. 
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sisting  the  destructive  influence  of  the  sea-breeze. 
To  these  species,  the  Quercus  vhrens^  or  Lace  oak 
(Mich.  Arb.  t.  11.),  from  North  America,  ought 
to  be  added.  This  tree  was  cultivated  by  Miller, 
80  long  ago  as  1739  }  and  the  sea-breeze  is  said 
to  be  favourable,  if  not  indispensable,  to  its  full 
growth.  * 

*  The  Tamarix  GaUica^  or  French  Tamarlsky  and  the  Tm* 
marts  Germanicay  together  with  the  flowering  Elder,  or  Bour* 
tree,  have  been  strongly  recommended  for  the  purpose  of  fenc- 
iag  plantations  on  the  sea-coast,  as  being  highly  ornamental, 
and  forming  an  admirable  shelter.  The  former,  has  been  in* 
produced  into  the  Island  of  Skyc,  with  success,  by  Sir  Jamea 
M'Donald,  Bart. ;  and  it  is  presumed,  that  the  second,  being 
p  hardy  shrub,  would  stand  tho  frosts  of  our  northern  climate. 
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CHAP.  V. 

OF  THE  FORMATION  OF  WOODS  AND  PLANTATIONS, 

In  forming  woods  pr  plantations  of  trees  for  tim- 
ber, fenping  ^nd  draining  are  of  primary  importr 
ance  :  much,  also,  depends  upon  properly  adaptr 
ing  them  to  the  particular  nature  of  the  land,  its 
being  in  a  suitable  state  of  preparation  for  their 
Teception,  and  the  planting  beiijg  performed  at  a 
proper  season,  in  a  perfect  manner,  and  at  proper 
distances,'  according  to  the  nature  of  the  trees, 
soil,  and  situation. 

Sect.  I. — Fencinq. 

An  article  of  essential  iinportance,  in  raising 
plantations  with  certainty  ^nd  success,  is  to  have 
the  ground  previously  secpred  by  substantial 
fences,  from  the  intrusion  of  all  kinds  of  live 
stock.  The  speciea  pf  fence  must  in  a  great 
measure  depend  on  the  nature  of  the  situation, 
and  the  facility  of  procuring  materials;  but  in 
all  cases  that  will  admit  of  it,  a  quick-hedge,  and 
in  hilly  districts,  a  dry  stone  fence,  (Gallpway 
4ike),  are  to  be  preferred. 
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.  The  dry  wall,  however,  where  situation  and 
climate  will  permit,  should  only  be  considered  as 
a  temporary  fence,  erected  for  the  purpose  of 
raising  quick  under  its  shelter,  which,  in  a  few 
years,  if  properly  attended  to,  will  become  a 
<M>mplete  and  permanent  division  of  propferty  j 
and  its  sides  will  sdon  become  thick,  close,  and 
impenetrable.  Af ler  eight  or  ten  years,  the  wall 
may  be  removed,  and  the  stones  applied  tothe 
erection  of  buildings,  making  roads,  drains, 
bridges,  or  other  necessary  purposes.  * 

The  expense  will  necessarily  vary  according  to 
the  form  or  magnitude  of  the  land  to  be  enclose 
ed,  and  when  the  ground  intended  for  such  im« 
provement  a^oins  to  land»  already  -fenced,  to 
Iresh- water  lakes,  or  to  the  sea-coast,  the  amount 
of  expenses  will  be  greatly  diminished.  And  in 
soft,  mossy  soil,  at  a  distance  from  stone,  a  ditch, 
six  feet  wide,  with  cuttings  of  willow  planted  in 
the  face,  ought  to  be  preferred,  f 


«  See  Bath  Pap.  Vol.  XI.  p.  II. 

f  On  Uie  moor  plantations  which  have  been  carrying  oit 
for  several  years  past,  upon  the  Duke  of  Montrose's  estate; 
the  following  cheap  species  of  fence  is  much  used.    '  An 

*  earthen  dike  or  mound  of  about  three  feet  broad  at  the  base, 

*  imd  fifteen  inches  broad  at  the  top,  the  height  of  about  four 

*  and  a  half  feet,  and  the  ditch  from  which  the  earth  which 
'  forms  this  mound  had  been  taken,  runs  along  its  base  on  the 

*  outside,  and  adds  at  least  three  feet  more  to  the  height ;  the 

*  ditch  is  at  least  nve  feet  wide  at  top,  and  serves  materially  at 
'  the  same  time  to  drain  the  outskirts  of  the  plantation.   Thui 
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Such  plantations,  when  judiciously  designed, 
executed  and  enclosed,  will  have  an  immediate 
tendency  to  shelter  the  stock  from  the  incle- 
mency of  winter  storms,  and  the  fervid  heat  of 
the  summet*  sun ;  and  while  they  adorn  the  coun- 
try, they  meliorate  the  soil,  and  moderate  the  ri- 
gour of  our  northern  climate. 


Sect,  II.«— Dbainino. 

Wherever  the  ground  to  be  planted  is  wet  or 
boggy,  an  effectual  draining  of  the  land  must  be 
had  recourse  to,  by  digging  deep  drains  through 
all  the  hollow  places,  that  all  superfluous  water 
may  be  carried  oB^  before  the  operations  of  sow- 
ing or  planting  commence ;  and  where  cireum* 


*  there  is  a  height  of  fence  given  of  about  leven  and  a  half 

*  feet.    It  is  obvious  that  this  kind  of  fence  requires  constant 

*  attention,  and  frequent  repairs. '    See  Gen.  Rep.  Vol.  11* 
p.  281. 

Another  elegant  species  of  Fence,  well  adapted  for  thepor* 
pose,  on  steeps  and  precipices,  where  stone  or  turf  walls  can* 
not  be  reared,  or  near  gentlemen's  seats,  where  they  might  be 
deemed  disagreeable  objects,  is,  that  of  a  Wirejknce^  aslatdj 
adopt^  in  Etterick  Forest,  by  the  Honourable  Capt  Napier. 
Strong  stockings  of  wood,  iron,  or  cast-metal,  are  driven  mta 
the  ground,  about  ten  or  twelve  feet  distant,  and  four  or  five 
liars  of  wire  (No.  7.)  run  through  the  stockings,  or  firmly  at* 
tached  to  them  by  small  keepers.  This  fence  niay  be  execut- 
ed at  4s.  6d.  per  rood,  or  about  half  the  expense  of  a  stone 
wall ;  and  will|  with  occasiooal  repairsi  last  an  age. 
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Stances  will  permit,  it  is  advisable  %q  carry  the 
drains  round  the  exterior  of  tlie  plantation,  to 
prevent  their  being  choked  up  by  the  roots  of 
the  trees,  to  the  serious  injury  of  the  timber. 

It  has  been  recommended  by  Mr  Blaikie,  that, 
when  the  drains  must  of  necessity  be  made  in- 
side, ^  they  should  be  cut  as  deep  as  possible,  and 

*  tlie  bottoms  well  filled  with  stones  or  rubbish, 

*  above  set  bricks  or  stones. ' 

Covered  drains,  however,  are  attended  with 
serious  expense,  and  nepessary  only  on  low 
grounds,  where  the  descent  is  inconsiderable, 
and  where  the  cut  must  be  deep.  On  higher 
grounds,  which  may  be  chosen  for  extensive 
plantations,  q)en  cuts  of  about  eighteen  ipches 
broad,  and  from  six  to  ten  inches  in  depth,  may 
be  sufficient,  which  are  carried  in  every  direc- 
tion in  which  the  water  will  run.  * 


Sect.  III.— Clearing  the  Ground. 

The  only  other  prqutratory  steps,  besides  fenc- 
ing and  draining,  where  necessary,  is,  clearing 
the  ground,  and  burning  off  rank  heath,  furze, 
&c.  Wherever  the  land  is  covered  with  broom, 
furze,  brambles,  thorns,  rank  heath,  &c.  which 
would  inevitably  trhoke  the  young  plants  rising 
from  the  seed,  they  must  be  removed,  by  cutting 


«  See  Oen.  Rep.  of  ScoUaDd,  Vol.  II.  p.  282. 
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them  over  close  to  the  ground,  and  burning  them 
6n  the  spot*  The  sishfes  will  furnish. an  useful 
manure.  * 


Sect.  IV;— Sowing  the  Seeds  of  Forest  Trees. 

The  next  point  that  demands  the  attention  of 
the  planter,  is  the  manner  of  sowing,  raising,  or 
providing  the  young  trees. 

This  may  be  done  in  three  different  ways. 

1^/,  By  sowing  the  seeds  in  the  ground,  where 
the  trees  are  intended  to  grow. 

Qd^  By  raising  the  plants  from  the  seed,  in  a 
detached  piece  of  ground,  a^  a  nursery,    ^nd, 

Sdf  By  purchasing  the  trees  from  nurseries  in 
the  neighbourhood* 

In  regard  to  the  first  of  these  modes,  that  a 
variety  of  trees  may  be  raised,  by  sowing  the 
seeds  on  the  spot  where  they  are  to  grow,  has 
been  sufficiently  evinced  by  numerous  and  sue* 
cessful  experiments,  both  in  England  and  Scot> 
land,  as  well  as  in  various  other  ^ountries^ 

*  Mr  Nicol  recommends,  tliat  where  plants  are  to  be  pui 
into  the  gronnd  by  pitting,  to  begin  in  May»  to  pk  what  is  m» 
tended  to  be  planted  in  November;  in  June,  what  is  to  be 
planted  in  December  ;  and  in  July  and  August,  what  is  to  be 
planted  in  January  and  February.  By  this  method,  he  ia  of 
opinion  that  the  mould,  and  even  the  turf  that  is  taken  froni 
the  pit,  undergoes  a  fallow,  and  is,  of  course,  better  aUe  to 
nourish  the  pfaintw    Pract.  Plant,  pp.  8d*90.  2d  edit. 
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And  though  many  seeds  and  piaUti^  mU^t  ne^ 
tiessarily  be  lost,  and  several  years  elapse  before 
the  trees  make  a  figure,  yet.  they  are  afterwards 
found  to  rise  firmly  from  the  rpot^  are  not  so 
easily  injured  by  high  winds^  produce  more  valu- 
able timber,  aaxd,  in  ten  or  twelve  years^  surpass  in 
growth  the  larger  and  more  expensive  pldnts;  * 

It  is  therefore  necessary^  in  order  to  preserve 
the  quality  of  tlie  timber,  to  follow  nature,  and 
to  sow  the  seed  where  the  tree  ii  finally  intend- 
^  to  grow. 

The  planting  of  acorns,  in  the  Forest  of  Dewi 
in  GlocestershirCji  and  otiier  SoEthern  counties^ 
to  the  extent  of  many  thpii$ands  of  acres,,  has 
been  successfully  practised  for  th^  lait  fifty  or 
sixty  years;  t  Amojng  the  plaatationi^  at  Gart^ 
more,  in  ScotlaiK^  there  are  many  ptomising 
youi^,  oaks^  which  hate  spiling  from  the  a<^ 
corn^  dibbled  into  s^il  idtogether  unitnturbvedi  t 
j^nd  in  the  General  Report,  an  account  will 
be  found  of  Sir  Archibald  Grant  having  sown 
Scots  fir  upon  heathy  without  ilny  farther  exi 
pensei  which  hfts  been  found  to  wiswer  extreme- 


^  See  Hanter^B  JEtelyn,  YtL  L 

f  See  Glocester  Rep.  p.  244.  Acohur  #e^e  pUmted  by 
dotemor  HutduDsoD  ftt  St  Htiena^  between  60  aiid  70  ftkri 
ago,  from  wiiich  oaks  have  grown  to  die  size  of  ten  or  twelvd 
feet  in  drcumference.    See  Ediri.  Enicyc.  Vol.  X.  p.  ^57. 

X  Mr  Stewart  of  Graiidtullj,  in  Pdrtiishif^,  has  raised 
f^onsideiable  oak'<^Woads  from  acorns  so^n  in  pits,  instead  of 
plants  fr6ni  a  nursery.    See  6tat«  AoeC  VoL  VZ.  p.  SQQt 
VOL.  V.  A  a 
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ly  well ;  and  that  ash  keys,  beech  mast,  and  tfi^ 
seed  of  laburnum,  are  all  successfully  dibbled  in- 
to uncultivated  ground.  * 

The  species  of  grounds  best  adapted  for  plant- 
ing in  ^is  manner,  by  sowing  the  seeds,  and  <^ 
whieh  there  are  extemive  tracts  in  Scotland,  are 
those  which  are  partially  covered  with  brush,  or 
natural  wood ;  and  those  large  tracts  of  waste,  or 
bare  soils,  partially  dothed  with  short  heath, 
moss,  or  moor  fog,  of  various  descripti(ms,  where 
the  different  seeds  are  not  liable  to  be  choked  in 
their  nascent  state^ 

%  Ir  PreparaihnitftheSeeds^ 

Great  attention  is  necessary  in  selecting^  tiie 
seeds  of  the  difierent  plants  tbat  are  to  be  sown,, 
particukrly  those  of  the  oak  and  beech. 

i.  Ooiir.— -The  best  acorns  produced  m  Scot* 
land^  are  supposed  to  be  those  procured  frem 
large  thriving  trees  at  Hamilton,  in  Lanarkshire; 
but,  in  general^  tbose  procurefd  from  the  South 
of  England  are  found  to  be  greatly  superior,  t 
Hie  8ame  is  the  case  with  the  seed  of  the 
beech^  and  some  other  plants^  which,,  being  na- 
tives  of  a  more  southern  dimati^>  da  not  produce 
seeds  in  Scotland  sufficiently  strong  te  raismg: 
vigorous  plants^  t 

The  acorns  should  be  chosen  fkoat  tall,  straight^ 


*  See  Gen.  Rep^  Vel.  IL  p^  d69« 
t  Dr.  Walker's  Hebrides,  p^flSO^ 
%  Gen.  Sep.  Vol.IL  p. 270. 
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fbriviii^  tr^s  $  fltld  th^  iriddt  cleah^  Wi^i^hty;  and 
bright  acords,  are  dway^  the  best.  When  they 
are  gathei*ed  in  the  nionth  of  November,  dr  ai^ 
soon  as  ^ey  fall^  it  id  necessary  t6  keep  them 
very  carefully  ditridg  the  wiiiteri  preVidus  to  theii* 
being  sown,  spread  thin  oil  a  bdarded  iiooti  in  a 
state  neither  too  moist  noir  4dd  dry;  till  soifim-ih 
fyibraary  or  Milreh ;  fbr  by  bfeing  kttf  sbwn^  iliey 
escape  the  attacks  of^  many  eneriiies,  as  rats^ 
mice,  birds^  insects^  itd 

3.  LdTdki-^Th^  seeds  of^  lardli,  ^hd  of  all  the 
pine  genusi  are  prcklnced  frctii  the  cones^  which 
ore  generally  gathered  ill  Novemberi  atid  kept  in 
a  dry  aittt&tion  till  springs  when  they  are  thrash- 
ed outi  to  extricate  the  ^ciedS;  but  a  preferable 
node  is  that  {ilractisctd  by  Sir  Archibald  Graiit  of 
ICcAijtiiuaki  and  others^  who  are  of  opinion^  that 

*  the  seed  of  the  larch  in  this  climate  ii  not  ripe  tiU 
^  the  end  of  February,  or  th6  beginning^df  March.^ 
In  this  odnvictioli,  their  rtde  of  prepiiration  H 
At  followit^  i  ^  I^t  the  bonM  for  sijfty  hdurS  on 
*'  a  tyle-kiln^  with  ho  tnord  heat  than  what  you 

*  can  bfear  with  your  hatid  on  thii  tyU ;  never 

*  thrash,  but  riddle  otii  the  seedi  and  then  Iratei^ 
^  it,  and  put' it  ill  a  hea^  till  the  wirig  comes  ofi^ 

*  then  spread  it  out  to  dry^  ^ 

In  the  view  that,  upon  general  principles,  t^g 

seed  of  any  v^etaUe,  which  has  Meen  introduce 

id  from  a  distant  climate  and  soil,>  will  gradually 

degenerate^  at  leasts  as  to  perfeetingi  httlthy  seed  ^ 

.     .  iia« 
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—it  is  highly  advisable,  to  import  the  s^edd  of 
Urch  and  odiers»  from  their  native  Alpine  re^  . 
gions. 

The  decided  preference  due  to  the  seed  of  the 
white  larch  of  Eurc^an  origin»  before  tlie  Ame« 
rican  seed  of  the  black  Jarch,  is  now  generally 
understood,  by  expeaenced  plant^s  in  this.coun^ 
try  i  and  also  that  which  is  due  to  the  Scots  fi^ 
raised  from  seed  of  the  real  Memel  red  pine^  and 
that  of  the  rich  native  pine  of  Scotland^ 

8.  4^A--*-Ash-key«,  (or  pods  contaiati%  fte 
seed),  are  procured  frdm  straight,  weUrpropor-' 
tioned  trees,  between  Christmaa  aad  the  mtdtye 
of  February,,  and  preserved  in  the  fdJk>win^  man* 
ner.    When  the  ash-keys  are  collected,  prepare  a 
hole  in  the  ground,  about  three  or  four  feet  deep, 
lay  a  bed  of  sand,  a  few  inches  deep,  at  the  bot^ 
torn  of  the  hole }  upon  which  place  a  layer  of 
ash-k^yB  about  two  inches  thick,  covei^  them  with 
^SLtid  about .  the  saMe  thickness,  to  preserve  the 
keys  from  h^ti^g ;  and  tJbten  proceed  mib  altera 
nate  layers  of  the  keys^  and  sand,  till  the  hole  i^ 
fulh    They  may  be  allowed  to  remain  in  this  state 
till  the  bqifinning  of  the  month  of  March  in  the 
following  year,  when  they  shoi^.  be  taken  out 
for  sowing,  when  the  keys  wHl  be  f#uiid  in  s 
swelled  stote  reddy  for  vegetations- 
Other  trees,  such  as  elgi,  beeeh^  birch,  ko 
i^d  all  the.  cotiifeiV>m,  or  pine  tribes  ony  6e 
rai^  fyfm  the  9^ed  m  similar  pricici{de8  with 
those  above  enumerated  >\  and  for  which,  useful 
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(directions  will  be  found,  (which  it  is  imnecessaiy 
here  to  detail),  in  the  Encyc.  Brltan.  4th  Edit. 
Art.  Agriculture ;— Glocest.  Rep.  5 — Hunter's  E- 
velyn^ — Marshall's  Plant,  and  Rur.  Om.  vol.  ii.^ 
— Trans,  of  the  Soc.  of  Arts,  &c.  vol.  xxv.  ;— 
Trans,  of  the  High.  Soc.  of  Scotland,  vol.  i, ; — 
and  NicoPs  Plant.  Kalend.  (§  S.) 
§  2.  Season  for  Sawing  the  Seeds  of  Forest  Trees. 
The  most  eligible  season  for  planting  acorns, 
is  either  in  the  months  of  October,  November,  or 
March,  though  the  latter  is  generally  preferred ; 
and  the  proper  quantity,  when  sown  by  them- 
selves, from  two  to  three  bushels  per  acre.  But 
where  a  great  quantity  of  seeds  of  different  kinds 
are  to  be  sown  in  one  season,  some  must  be 
planted  early,  and  some  late;  in  porous  dry 
soils,  th€i  months  of  October  and  November  are 
supposed  to  be  the  most  suitable  either  for  planir 
ing  or  sowing  the  hardier  sorts  of  trees ;  and  the 
early  spring  season,  from  the  middle  of  January 
to  the  beginning  of  April,  for  humid  soils,  with 
the  less  liardy  species  of  seeds  and  plants.  Both 
excessive  wet,  and  excessive  drought,  aie  injuri- 
ous. It  is  tberefor^e  equally  improper  to  sow  or 
plant  when  the  soil  is  either  in  too  dry,  or  in  too 
moist  a  state,  and  particularly  when  covered  with 
snow. 

The  proper  season  for  sowing  seeds  jof  larch, 
and  Scots  fir,  is  in  the  month  of  March  j— ^ash, 
plane,  bicech,  &c.  in  the  months  of  October  and 
November,  or  early  in  spring.    Lime,  birch  an4 
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fdm,  may  be  propagated  ^ther  by  layers^  or  from 
^e  seeds,  which  are  ripe  in  October ;  and  pop- 
lars^  and  willows,  may  al&io  be  pfopagated  from 
cuttings  of  two  years  old»  or  from  die  bottom  of 
^e  first  yearns  growth. 

S3.  Meihoijiqf S(mngAe Seeds cf  Trees. 

1.  Phntatians  ^  Oak^ — It  has  been  generally 
fconmlered  the  most  eligible  and  economical  me- 
thod  to  raise  Oaks  from  the  acorn,  by  sowing 
them  at  once  where  they  are  fiqally  to  remain, 
and  n^ver  tp  transplant,  pr  in  anyway  disturb 
the  saplings  intended  for  timber.  * 

Having  made  a  careful  survey  of  acorns  that 
are  perfectly  sound,  an4  in  good  preservation,  in 
prder  to  form  a  plantation  solely  of  oaks  for  tim* 
|)er,  the  pheapest  and  most  expeditious  method 
of  sowing  th^  seed  is,  by  detached  parties  of  two 
men  working  together.  The  ground  being  pre- 
pared and  marked  out,  the  first,  prepared  with  a 
light  mattock)  t  (with  one  end  about  four  inches 
broad,  and  twelve  or  thirteen  inches  long  frpm 
the  centre^  for  paring  the  sur£tce  ;~^d  the  other 


f  The  pmctice»  boweyer,  of  transplanting,  and  heading 
dowfi  ypung  oak  trees,  has  been  applied  by  Mr  Forsyth^  with 
singular  efficacy.  See  '  Forsyth  on  Fruit  Trees. '  The  ash, 
also,  may  be  put  down  when  planted,  with  advantage* 

•)•  The  use  and  y^ue  pf  this  tool,  on  rough,  heathy*  stony 
soils  and  precipices,  is  wel]  known  and  properly  appreciated  in 
inany  of  the  Southern  Counties.  For  a  description  and  draw- 
ing of  a  similar  instrument,  see  Pontey's  Profit.  Pl^nt.    Nicol,. 
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«nd  a  pili^e  sH^ift  aeyenteen  or  eighteen  inches  ia 
length),  pares  o^  About  a  foot  square  of  the  sur- 
face with  the  hvQ^  end  of  bis  instrument,  anil 
then  loosens  the  s^U  19  the  pit  with  the  other. 
The  second,  furnished  ,vith  the  seeds,  follows; 
and  sets  two  or  thcee  apojni^  ^th  a  setting  pin, 
or  irpB-shod  dibble,  near  two  inpbes  deep,  and 
covers  them  with  the  soil  jui4  ii^erted  turf,  while 
the  first  proceeds  to  the  preparation  of  a  second 
pit.  This  simple  process  continues  to  be  repeat- 
ed at  two  or  three  feet  distant,  as  the  planter 
may  judge  most  expedient,  till  the  whole  is 
finished. 

The  pUmtations  maybe  thinned  in  a  few  years^ 
and  the  young  trees  which  are  removed,  trans^ 
planted  with  success,  always  leaving  the  best 
plants ;  and  the  same  operation  may  be  repeated 
at  regular  intervals,  till  jthe  oaks  stand  at  twenty 
or  thirty  feet  apart 

Previously  to  planting  acorns,  where  the  land 
intended  for  their  reception  is  of  a  better  quality, 
it  ought  to  be  loosened  by  deep  trenching,  and, 
if  grass  ground,  the  first  spit  placed  at  the  bot- 
tom of  the  trench.  U  the  land  be  in  a  state  ojf 
tillage,  wheat,  pulse,  or  oats  may  be  sown,  ac- 
cording to  the  season^ 

It  is  of  importance  also,  that  the  whole  quan- 
tity of  ground  intended  for  plantation,  should  be 
divided  into  annual  sowings,  that,  when  the 
whole  is  completed,  the  falls  or  hags  may  follow 
each  other  in  regular  succession.      When  the 
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grain  is  sown,  a  careftil  selection  of  acorns,  per- 
fectly sound,  and  in  good  preservation,  should 
be  planted  in  drills,  at  the  depth  of  two  inches 
in  a  heavy  loam,  hfut  three  inches  in  a  light  sandy 
soil,  and  carefully  covered  with  mould.  In  si- 
tuations that  do  not  admit  of  regular  drills,  the 
operation  maybe  performed,  by  paring  ^ff  the 
surface  with  the  mattock,  and  setting  the  acorns 
with  a  dibble,  as  lately  practised  in  the  forest  of 
Dean,  where,  within  the  last  forty  years,  nearly 
SOOO  acres  have  been  planted  chiefly  with  oak ; 
though  not  with  the  same  certainty  of  success.  ^ 

2.  Mi^ed  J^lantaHons. — It  is  of  very  immaterial 
importance,  whether  the  seeds  of  different  trees 
be  sown  in  distinct  groups,  or  in  indiscriminate 
mixture,  provided  in  the  latter  case  the  most  pro- 
iitable  and  floiuishing  kinds  only  are  ultimately 
retained. 

^Vhere  it  is  practicable  and  desirable  to  raise 
the  most  valuable  kinds  of  timber,  it  has  been 
suggested,  that,  exclusive  of  the  nurses,  and  a 
few  firs  to  enliven  the  borders,  six  kinds  may 
compose  the  mixture ;  to  plant  two  oaks  for  one 
elm }  two  elms  for  one  beech ;  two  beeches  for 
f>ne  ash }  two  ashes  for  one  birch ;  and  4:wo 
birches  for  one  sycamore,  f  But  where  a  cop- 
pice of  underwood  is  desired,  beech  and  sycamore 
ought  to  be  excluded. 

*  For.  the  method  of  planting  Aconis,  ia  the  Forest  of 
Dean,  see  lludg^'s  Report  of  Glo^estersJiir^ ,  p.  244,  &9* 
f  See  Nicer*  Practt  Plant*    "  *         i 
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In  moor,  waste,  and  mountakioiis  districts,  in- 
stead of  planting  the  whole  hill  at  once,  the  low« 
er  part,  where  the  soil  is  commonly  best,  should 
be  fifst  planted  with  seeds  suitable  to  the  situa-^ 
tion,  in  the  manner  above  described;  and  these 
trees  allowed  to  remain,  until  they  were  able  to 
ailbrd  a  degree  of  shelter  to  those  that  are  to  be- 
planted  higher,  and  so  en  progressively,  to  the 
summit.  If  this  mode  was  more  generally  adopt- 
ed, we  should  not  so  frequently  behold  in  such 
situations,  flourishing  plantations  at  the  bottom, 
and  nothing  on  the  top  but  a  few  blasted  trunks.  * 

In  forming  plantations  on  grounds  of  the  above 
description,  the  exterior  part  should  be  sown 
with  the  hardiest  seeds,  and  those  best  calculated 
for  nurses ;  as  the  seeds  of  red  pine,  and  spruce 
fir,  intermixed  with  hazel-nuts,  sloes,  haws,  and 
hoUy-berries,  with  the  seeds  of  alder  and  birch, 
at  two  feet  distant;  and,  advancing  from  the 
outside,  dibble  in  beech-mast,  ashen  and  maple 
keys,  hornbeam,  and  sycamore,  at  three  or  foiu: 
feet  apart ;  and  in  the  interior,  oak,  larch,  chest- 
nut, &C.  as  the  seeds  can  be  procured,  and  as  the 
planter  may  deem  most  proper,  at  the  distance 
of  five  or  six  feet,  increasing  the  distance  gra^ 
dually  towards  the  interior  of  the  plantation. 

In  belts,  stripes,  and  all  narrow  plantations  for 


*  The  most  effectual  remedy,  perhaps,  in  additioit  to  the 
directions  aboire  guren,  h  to  employ  small,  well-rooted  plants, 
when  that  mode  of  forming  plantations  is  practised. 
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belter,  in  a  bleak  situation^  where  a  variety  of 
seeds  are  sowiv  the  margin  on  all  sides  should 
either  be  planted  at  not  more  than  two  feet  di^ 
tance,  and  the  interior  at  three  or  four :  or  acoms 
for  undergrowth  mixed,  to  check  the  progress^ 
and  retard  the  velocity  of  the  wind* 

In  the  most'shelteredsituationst  in  a  deep,  rich 
soil,  six  feet  will  be  a  suiOicient.  distance  to  allow 
the  plants  room  to  grow,  until  thinning  becomes 
usefuL 

The  species  of  seeds  most  particularly  deserv«> 
ing  attention  for  wastQ  and  moor  land^  are,  in 
general,  those  of  oak,  ash,  elm,  beech,  birch,  sy- 
camore, larch,  and  other  kinds  of  fir  i«^-and  for 
moist,  marshy,  peaty  or  boggy  soil,  Inllow-cut- 
tings,  six  inches  long,  to  be  set  four  inches  in 
the  ground,  and  two  out,  intermixed,  if  necessary, 
with  poplars  and  spruce  firs. 

In  preparing,  and  sowing  the  sides  of  precipi- 
ces, gullets,  banks,  &c*,  the  mattock,  above  re* 
ferred  to^  is  found  particularly  useful  for  remov- 
ing stones,  working  down  the  soil  to  form  leveb 
to  retain  the  moisture  for.  the  seeds  and  plants* 
and  to  allow  the  roots  and  fibres  to  extend  them^ 
selves* 

In  heathy  soQs,  and  in  all  the  diiferent  varie- 
ties of  surface  which  occur  in  such  grounds,  the 
method  is  precisely  similar,  as  on  rocky  ones  ; 
the  heath  being  struck  off  as  thin  as  possible,  the 
soil  deeply  stirred,  and  left  in  the  pit  * 

♦  See  Pontey's  Profit*  Rant. 
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Where  the  ground  is  soft,  permeable,  apd  free 
frcmi  stones,  the  seeds  may  be  {Wanted  in  the  oomt 
mon  method,  with  two  cuts  of  a  spade;  the  acute 
angle  of  the  turf  being  raised  to  receive  the 
seeds,  and  the  sod  pressed  down.  <  In  this  ¥^79 
^  two  men  will  plant  a  thousand  pits  in  a  day.  * 


Sect.  V««-*-Raisivg  th£  Plants^  or  purchasing 
them  from  nubseries. 

Having  noticed  the  various  circumstances  ne« 
cessary  in  the  forming  of  plantations,  by  simply 
sowing  the  seeds  on  the  spot  where  they  are  in- 
tended to  grow ;  the  next  point  that  demands  at- 
tention,  where  a  different  mode  is  pursued^  is» 
the  raising  of  the  plants  from  the  seed,  in  nurse- 
ries, or  purchasing  such  as  may  be  wanted*  The 
former  of  these  methods. is  generally  preferredf 
where  plantations  are  to  be  made  on  an  extensive 
scale,  ,and  the  plants  are  found  to  succeed  better 
when  they  are  put  in  immediately  after  being  rcr 
moved  from  the  nursery ;  but  on  a  small  scale, 
the  latter  method,  that  of  purchasing  from  sale 
nurseries,  will  be  found  tlie  most  economical. 

Wherever  nurseries  are  attempted,  it  should 
)be  on  good  land,  that  the  young  trees  may  carry 
off  a  stock  of  health  and  strength,  to  enable  them 
to  live  in  a  poorer  soil.    An  opinion^  the  reverse 

•  High.  Soc.  Trans.  VoL  I.  p.  20a 
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of  this,  that  young  trees  should  be  selected  from 
nurseries,  the  soil  of  which  is  poorer  than  that 
into  which  they  are  transplanted,  has  been  main- 
tained ;  and  it  has  also  been  argued,  that  all  nur- 
series should  be  made  on  land  similar  to  that 
proposed  to  be  planted ;  *  but  happily  such  opi- 
nions are  now  generally  exploded.  It  has  been 
proved,  that  a  *  plant  once  weak,  is  for  a  long 

*  time  so,  and  unless  removed  into  a  more  genial 

*  soil,  will  always  remain  weak ; '  and  that  young 
trees  raised  in  a  good  soil,  are  in  every  respect 
the  strongest,  most  luxuriant,  and  the  fullest  of 
root  J  and,  by  consequence,  are  tnore  likely  to 
thrive  into  whatever  soil  they  are  transplanted, 
whether  better  or  worse,  than  that  from  which 
they  came  j  than  others  are,  whose  growth  had 
been  weaker,  and  whose  roots  are  fewer.  TTie 
roots  of  such  young  trees,  when  transplanted^  will 
always  be  able  to  find  nourishment,  even  from 
the  poorest  land,  because  they  have  more  mouths 
to  collect  it ;  always  making  allowance  for  the 
circumstance,  that  certain  soils  are  peculiarly  ad- 
apted to  particular  plants. 

For  a  nursery  of  the  above  description,  the 
spot  which  may  have  been  occasionally  occupied 
as  a  kitchen  garden,  has  been  strongly  recooci- 
mended  by  Mr  Nicol  and  others.  The  pulveri- 
zation and  mellowness  afibrded  by  the  previous 
growth  of  various  culinary  crops,  bring  the  lail4 

*  LiMidoR,  Nicol,  Sec 
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into  tbe  most  suitable  state  for  the  raising  of 
young  trees,  and  at  the  same  time  dear  it  the 
most  effectually  from  vermin^  as  grubs,  insects^ 
&c.  • 

The  method  practised  by  the  Earl  of  Breadal-* 
bine,  in  his  extensive  plantations  of  firs  and  fo- 
restptreesy  appears  to  be  judicious.  After  thin- 
ning out  the  larch  and  Scots  fir,  particularly  the 
latter,  he  plants  oaks  and  otbec  forest  trees,  which 
are  transplanted  from  the  seed  bed,  for  at  least 
one  year,  into  good  land,  in  a  climate  about  half 
way  between  the  nursery  and  the  ground  into 
wUch  they  are  to  be  ultimately  planted.  This 
mode  ensures  a  strong  root  and  a  hardy  plants 
both  which  are  essential  to  tbe  success  of  the 
plantation. 

IVobobiy  the  best  mode  tbot  can  be  adopted^ 
is  to  have  a  sheltered  and  c^trical  situation  set 
apart  for  a  nursery,  £or  rearing  all  the  difierent 
q[>eciea  of  tree»  intended  to  be  pbmtedy  in  the 
immediate  vicinity  of  the  plantations^  which  will 
be  found  to  answer  better  than  those  which  are 
purchased  from  nurserymen  at  a  distance.  In 
general,  the  plants  are  raised  tod  neai'  eaclf  othei' 
in  their  nurseries,  and  not  being  always  removect 
in  due  tinbe,  tbe  root«  are  seldom  sogdod  as  tllbse 
reared  iti  the  msUiner  above  defcribed^ 

Trees,  that  have  been^  i«-tbe  nursery  two  or 
three  years,  stccording  ib  their  kind,  will  in  gc- 

•  Niool**  Pract.  tlant.  p.  64# 
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nerai  be  found  the  most  advaatageoas  for  tiiti' 
ber;  juid  firs,  of  from  fifteen  to  twenty  wfaes 
inheight^  are  to  be  preferred,  even  in  the  most 
favourable  soil  and  situation,  to  those  of  a  larger 
growth.  * 

The  seminary,  as  recottmeikled  by  Marshall^  t 
should  consist  of  a  spot  of  fine  light  earth,  and 
the  seeds  to  be  sown  in  beds  a  quaiter  of  an  mob 
deep.  In  the  ^icg,  vfhmi  the  plants  appear, 
they  should  be  refreriied  with  water  in  dry  wea- 
ther, and  carefully  kept  dean  of  weeds  during 
the  whole  summer.  By  the  autiunn,  they  will  not 
have  shot  more  then  an  inch  or  two ;  and  in  spring, 
they  should  be  pricked  out  into  beds  three  inches 
asunder.  The  spring  following,  th^  must  be 
removed  from  these  beds  with  great  care,  and 
planted  in  the  nursery  ground,  three  fest  aaun-' 
der  in  the  rows,  and  twto  fi&et  distance ;  and  here 
they  may  remain  till  they  are  fit  to  be  planted 
out  finally,  which  wiU.  be  about  the  sec#nd  or 
third  year  after*  t 


Sect.  VI.~pE£«ABAtiOK  owTUt  Giu>i;HB^ 

Hie  land  intended  for  plantiilgf  aAer  h&Dg 
fenced  and  drained^  ki  prepared  ibr  the  reeep^ 


«  See  Dick80D*8  PracV  Agrieult.  QuaOcto.  Vd.  XL  p.  609. 
t  Plant,  and  Rur,  Orn.  Vol.  ft. 

I  The  less,  transplantrng,  however;  m  the  nurseryt  tbo 
better^ 
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tion  of  the  plants,  either  by  the  plough,  the  spade 
or  the  mattock,  according  to  circumstances.  As 
the  great  object  is  to  afford  the  roots  of  the 
plants  room  to  grow  without  obstruction,  two 
furrows,  where  the  land  has  been  in  tillage,  with 
an  equal  number  of  harrOwings,  will  be  sufficient 
to  r^der  it  fit  for  the  reception  of  the  trees. 

Stiff  heavy  clays^  with  only  a  few  inches  of  ve- 
getable mould  on  the  surfacie,  require  to  be  dug 
or  trenched  two  s{Mt8  deep,  to  admit  the  roots, 
which  (^oration  ought  to  he  pei^rmed,  if  possi* 
ble,  a  year  befcnre  planting,  that  the  soil  may  be 
exposed  to  the  sun^  the  air,  and  the  frost.  The 
expense  attending  this  process  has  been  calculate 
ed  at  eight  pounds  per  acre.  Where  the  land  i» 
in  lea,  a  crop  of  oats  hai  been  recommended  t<^ 
be  taken  the  season  before  planting. 

In  sand»  and  other  light  soib,  in  steep  situations, 
and  otben  where  the  plough  cannot  be  employ* 
ed,  the  most  general  mode  is  by  pitting.  The 
pits  are  generally  made  about  three  feet  wide, 
and  eighteen  incites  deep,  where  the  soil  will 
permit,  at  four  feet  asunder,  which  will  take 
about  3000  trees  to  an  acre,  and  cost  nearly  two 
guineas  per  acre  for  digging  the  pits.  * 

As  thi»  method  has  been  found  both  tedious 
and  expensive,  a  mwe  usual  mode,  practised  in 


*  Trees'  plahted  in  trendied  ground  are  very  i^  to  be 
wind-waved,  and  do  not  thrive  90  Well  as  those  put  inta  the 
Aftturfll  surface.  I 
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Scotland^  and  when  the  plants  are  snUtll,  enuaHf 
efficacious^  is  the  following  t  Two  persons  are: 
employed^  one  to  execute  the  work*  and  the  o^ 
ther  to  carry  and  put  Ui  the  plants.  A  labourer^ 
with  two  cuts  of  his  spade^  raises  up,  and  foldaj 
back^  an  angular  piece*  of  tUrf )  and  after  the: 
subsoil  has  been  moved  and  loosened  by  a  trowel 
or  mattock,  so  as  to  enable  the  tender  fibres  of 
the  root  to  penetrate  the  soil^  the  plant  is  insert^ 
ed,  its  roots  properly  separated  in  one  of  the 
cutsb  and  the  piece  of  turf  replaced  and  trodden 
firmly  down.  * 

Where  the  soil  is  neithet  stiflF  nor  hard,  there 
is  a  simpler  method  of  planting  Scots  firs,  and 
other  dmall  plants^  than  by  pits.  A  man  with  a 
spade  strikes  it  into  the  groundi  and  bends  it. 
backwards  and  forwai!ds^  till  the  aperture  is  large 
€;nough  to  receive  the  fdot  of  the  plant ;  when 
another  kbourert  with  a  basket  containing  the 
plants,  sets  one  in^  and  with  his  foot  presses  ik 
firmly  to^then  Many  thriving  plantations  have 
been  done  in  this  way }  and  besides  expedition^ 
this  mode  lA  not  so  apt  to  produce  the  growtbf 
of  rank  weeds  in  this  soil,  as  pitting^  ButC 
there  are  maqy  situations  in  SeoUands  partis 
oulatly  id  the  l^gher  districts^  so  stony  and  pre- 
cipitous^, that  the  plough  cannot  possibly  be  usf 
ed,  and  where  the  usual  method  of  pitting^  and 


*  See  a  method  somewhat  more  complex*  adfdpted  by  tbc 
Duke  of  Montroaei  described  Gen.  Rep.  t^ol.  II!.  p«  28S. 
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bven  slitting^  witli  the  spade,  are  fdund  too  ex^ 
pensive,  and  often  iiri|>rdcticable  {  hence  recourse 
has  been  bad  to  dibUling^  and  sowings  which> 
with  some  kinds  of  plantatidns,  Wve  beeii  fdun4 
io  answer.*  In  diich  ititUationst  the  mattock^ 
JTormerly  noticed,  recdnimeitded  by  Pdntey  and 
Nicol,  is  irorthy  df  attentidii* 

Great  carts  dhoiild  be  taken  hdt  to  strangle  th^ 
plaiitd  by  settiilg  tiid  rciots  tdd  deep,  i  yery  cdiA^ 
mon  blonder ;  two  persoiii  iaire  always  necessary 
to  prevent  tbisi  one  to  hold  the  plant  at  the  pro-* 
^er  depths  and  the  Other  td  fix  the  td0t  with  th<^ 
^>ade2 1 


Snift.  Vlt.— JbisTANcJs  AMD  llAKKsa  OF  ^ti^ivd. 

Thci  sedson  fdr. planting  the  di^^nt  dpedel 
6f  trees,  i  being  similar  td  that  for  sowing  the 

•  See  Cluipi  V;  Sect.  IV* 

•f  See  Finn.  Mug.  Dtec^  IsoSi.  WHen  the  joang  treed 
iire  careiiiUy  iemoired  front  the  nufjeryy  th^y  should  be  ar« 
tanked  hi  proper  proportiocis,  when  intended  to  be  planted  in 
mlxtiire ;  the  braised  eztrefiuties  of  the  fibrotls  rdots  eift  off; 
kad  the  plants  distf ibiited  lit  the  pits,  for  the  plantaili^  hiin^efs- 
^  in  tul^9  Gontsinb^  a  idxtiire  of  earth  and  witter,  of  tho 
toosistence  of  pap,  to  jirerent  the  roots  getting  too  dry,  prtf* 
tious  to  thdr  being  put  into  the  ground. 

%  The  best  seaton  recommended  for  the  planting  of  mahy 
trees  olf  the  eter^green  Idnd,  such  as  the  Weymo^oth  pintp 
dproce,  aUvcr,  and  other  inf^  ifin  the  taster  enAil'Jiiljr,  «f 

VOJL.  V*  3h 
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seeds,  described  in  Sect.  4th  of  this  ChaptefV 
the  other  points  to  be  considered,  previous  t<^ 
the  business  of  plantings  out  the  trees,  are,  the 
distance  and  manner  of  planting,  and  the  most 
advantageous  method  of  intermixing  them. 

§  1/  £Hsiance.^^lt  is  impossible  to  lay  down 
determinate  rules  in  a  matter  in  which  there  are 
necessarily  so  many  varying  circumstances  to  be 
taken  into  account,  that  the  practice  must  vary 
Accordingly.  The  great  end  in  view,  is  to  act 
mit  sufficient  room  for  growth,  and  free  circula- 
tion of  aiF.r 

Mr  NicoU  who  has  attended  minutely  to  this 
part  of  the  subject,  directs,  that  for  bleak  and 
exposed  situations,  from  thirty  to  forty  inches 
may 9  in  general,  be  coufsidefed  as  s  good  medium 
distance,  varying  according  to  the  depth  and  na- 
ture of  the  soil ;  and  iitmore  sheltered  situations, 
where  soil  is  fotnrd  above  six  inches  in  deptfr, 
fromfbxnrto  five  feet  will  be  a  proper  medium, 
varying  the  distance  according  to  circumstances, 
and  the  natural  form  of  the  respective  trees  j 
the  Pines,  Firs,  and  Larches,  for  instance,  requir- 
ing  less  distance  between  them  than  the  Oaks 
and  As^es. 

In  forming  extensive  pTsntationi^  we  have  al- 
ifeady  rfecommqnded  sowing  the  seeds  where  thfe 
trees  are  intended  to  grow,  iri  preference  to  tran^ 

'''—-■  -  ■- 

in  Ibe  folkmiiiginoiilb,  when  the  weather  is  moiat  and  ckmdy^ 
Sea  Dickaon'a  Pract.  Agric  VoL  II.  p.  612,  Sec. 


Digitized  by 


Google 


AM0  plantations;  379 

planting,  ^hich  is  always  more  or  less  injurious^ 
The  same  principles  would  seem  to  point  out  the 
propriety,  of  sowing  or  planting  thick^  in  imita- 
tion of  Nature  herself,  and  to  remove  the  least 
valuable  plants  graduaUy,  as  circumstances  point 
out ;  always  allowii^  them  to  grow  closer  toge* 
ther  in  the  most  exposed  situations*  *  In  belts, 
stripes,  and  all  narrow  plantations  for  shelter^ 
lying  in  a  bleak  situation^  the  margin  on  all  sides 
Ahould  either  be  planted  at  not  more  than  two 
feet  apart^  and  the  interior  parts  at  three ;  or  un4 
dergrowth  of  oak  mixed,  ,to  check  the  progress^ 
and  retard  the  velocity  of  the  wind. 

For  the  most  sheltered  situations,  in  a  deep, 
rich  soil,  six  feet  will  be  a  sufficient  distance,  to 
allow  the  plants  room  to  growj  until  thinning  be- 
comes .useful.  It  is  generally  conceived^  *  that 
^  he  who  plants  too  thin,  with  the  idea  of  saving 

*  trouble  in  thinning,  deviates  as  widely  from  the 

*  right  path^  as  he  who  thins  noi|^e  at  all ; '  and 
that  *  thick,  rather  than  thin  planting,  is  the 

*  safer  side  to  err  on.  *  t 

In  the  Duke  of  Portland's  extensive  planta- 
tions, where  tree$  of  various  sizes  are  planted  in 
an  irregular  manner,  Mr  Dickson  informs  us^ 
that  the  number  upon  an  acre  is  usually  about 
eOOO.    ^ir  Archibsdd  Grant  considered  double 


*  See  Cded.  Hort.  Meri.  Vol.  II.  p.  420; 
f  Kt^i  Stc. 
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that  number  of  firs  and  larches  requisite  to  Ml 
an  English  or  statute  acre.  The  late  IKshop 
of  Landa£^  whose  authority  on  this  point  is  so 
justly  entitled  to  respect,  recommends  only  abooi 
1200  plants  to  an  acre^  The  number,  however^ 
must  in  a  great  measure  be  regulated  by  the 
species  of  plants,  the  elevation^  the  smi,  and  ex- 
posure. 

§  «•  Mmner  of  Ptcm&ng. 

Plantations,  in  Scotland,  are  generally  divided 
into  two  sorts  :--^ho8e  made  in  large  bockies,  upon 
considerable  districts  of  ground,  in  order  to  sup^ 
jj^y  the  want  of  natural  forest ;  and  those  made 
in  the  form  of  belts,  or  clumps;,  in  order  to  pro- 
cure shelter  for  enclosures; 

1.  Large  Planta6onsj^^T)m  sort,  xb  genend, 
consists  chiefly  of  Scots  firs,  ktrcfaes^  ami  spruce 
firs;  but  they  hare  been  sometimes  (of  late 
years  particularly}  intermixed  witih  oaks,  beeches, 
birches^  and  other  species  of  deciduous  treesr 
which,  however,  are  too  often  permitted  to  be 
sufibcated,  through  want  oS  eariy  said  judicious^ 
thinning.* 

The  shelter  which  the  frees  mutually  aiFbrd  to^ 
each  other,  in  plantations  of  this  kind,  must  es* 
sentially  contribute  to  their  vigomr  and  growth. 

The  following  are  generally  affewed  to  be  ihe 
most  prefer  nurses^kr  raising  plantations  of  this^ 


*  Sfse  LofdJdeadowbMik'ft  Instruciionsfgr  F0f«s|«pi^  1815. 
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description*  jFor  every  situation  in  Scotland^  and 
In  all  soilsy  the  Jardi*  Soots  and  spruce  firs,  ob« 
ftain  a  decided  preference*  In  liigh  exposed  <9U 
tuatimis,  the  birchj  ^  4ind  mountain  ash,  are  just- 
ly adositted  for  the  sake  of  variety ;— -in  humid 
soils,  the  Huntingdott  willow^  and  the  Lombardy 
poplar,  deserve  to  he  preferred ;  and  in  xnaritimis 
situations,  the  elm,  jalder,  sycamore,  pineaster^ 
^nd  maritime  pine,  have  hfi&t  found  most  *  pa* 
^  tient  of  the  sea-breese/ 

8.  BeltSf  or  Chimps  qf  Pbrn^ng^-^n  bleak  and 
^exposed  parts  c^  the  country,  these  prove  both 
useful  and  ornamental  j  not  only  ^ndiorating  the 
dlimate,  and  affiirdii^  shditer  for  stock,  but  also 
furnishing  valuable  diinnings  and  pfunings  from 
their  annual  produce,  and  greatly  improving  the 
;appearance  of  the  country^ 

A  very  general  error,  however,  seems  to  pre., 
vail,  particularly  in  elevated  situations,  in  the 
original  formation  of  these  belts  or  verges ;  being 
much  too  narrow.  They  ought  to  vary  in  breadth 
from  fifty  to  an  hundred  feet,  according  to  the 
exposure,  and  value  of  the  soil ;  which  would  a^ 
ford  space  for  planting  such  a  number  of  trees  as 
would,  by  the  mutual  shelter  which  they  afibrd 
to  each  other,  promote  their  reqiective  growths, 
and  protect  them  against  the  blasts  which  are  so 


*  Birch  win  bear  to  be  removad,  as  well  as  the  Scots  ir^ 
with  safety>  at  the  height  of  six  or  seren  feet,  whes  intended 
for  nurses  to  other  timber.  1 
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severely  felt  in  these  elevated  regions.  *  In  the 
view  of  effecting  shelter,  an  important  object  in 
this  northern  climate,  it  has  been  recommended 
to  mske  the  general  direction  of  such  belts  of 
planting  from  south-east  to  north-west.  Whilst 
we  are  of  opinion,  that  circular  clumps  may,  in 
a  country  scarce  of  wood,  be  both  useful  and  or* 
namental,  yet,  where  they  abound,  they  appear 
stiff  and  formal,  and  are  attended  wi^  much 
greater  expense,  than  that  practice,  which  is  daily 
becoming  more  general,  of  planting  the  comers 
of  enclosures,  to  which  there  are  great  induce? 
ments :  two-thirds  of  the  space  b^g  already  en<» 
closed ;  and  the  soil  being  in  general  rich  and 
fertile,  such  plantations,  though  upon  a  small 
scale,  essentially  promote  the  beauty  of  the  coun? 
try,  at  little  or  no  expense*  t 

The  propriety  of  hedge-row  timber  has  been 
already  particularly  alluded  to,  in  a  former  Chap- 
ter  of  this  Abstract 

3.  With  regard  to  the  manner  or  form,  in 
which  trees  should  be  disposed  in  plantations, 


•  See  Commiin.  to  the  Board  of  Agric.  Vol.  11.  p.  1. 

f  Though  we  are  perfectly  aware  of  the  hostile  opinion  of  the 
late  Mr  Arthur  Young,  on  this  subject ;  yet,  from  the  best  of  all 
tests,  experience  and  practice,  we  are  disposed  to  approre  of 
it.  This  plan  was  originally  recommended  by  Dr  falconer  b 
^he  Staffordshire  Report,  and  afterwards  in  the  original  print« 
ed  Sketch  of  the  Xth  Chap,  of  the  General  Report  of  Soot*, 
land,  London,  181 1,  drawn  up  by  tl^e  writer  pf  tl)u  AhWiV^ 
See  Frontispiece  to  ^o.  ''    • 
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different  opinions  have  been  entertained  j  ^ome 
recommending  to  plant  in  equidi3taBt  rpw@^  and 
others  in  a  different  manner^ 

We  are  disponed,  however,  to  adhere  to  the  re-; 
commendation  we  ventured  to  hazard  in  the  print- 
ed sketch  of  the  tenth  Chapter  of  the  General 
Report  c£  Scotland ;  viz.  in  imitation  of  nature^ 
to  plant  in  the  angles  of  hexagons,  with  a  plant 
in  the  centre  of  each  hexagon.  * 


Sect.  VIII. — Manual  Operation  op  Plantin(GS  or 
Mode  of  putting  the  Plants  into  the  G^oun^.    . 

Supposing  that  the  ground  intended  to  be 
planted  has  been  prepared  for  the  principal  trees, 
either  by  the  plough,  the  spade,  or  the  mattock; 
and  the  distances  at  which  to  plant  being  pointed 
out  by  the  pits;  the  best  practical  method  of  per. 
forming  the  operation,  is  by  two  persons,  one  to 
execute  the  work,  and  another  to  hdid  the  plants^ 


*  It  has  been  deoKmstraled  that  ^  the  dtwest  order  in 

*  which  it  is  potiible  to  place  a  iimnber  of  points,  upon  a 
<  plam  surface,  not  nearer  than  a  given  distance  from  each  o^ 

*  ther,  is  in  the  angles  of  hexagons,  with  a  point  in  the  centre 

*  of  each  hexagon, '  Hence  it  follows,  that  this  method  of 
planting  trees,  is  the  most  economical,  because  the  same  quan- 
tity of  land  will  contain  a  greater  number  of  trees,  by  fifteen 
per  cdnt.  when  planted  in  this  form,  than  any  other.  See 
Farm.  Mag.  VoL  VII.  p.  409. 
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The  tiiQiild  ifi  die  pits  being  well  stirred^  one  c^ 
ihe  labourers  places  the  plant  upright  in  the  pit, 
with  all  the  fibres  of  its  roots  extended,  aboi^t  m 
inch  d^p^r  than  it  ha4  st^od  in  the  niirseiy, 
while  the  other  thro^i  in  the  loose  mould,  and 
tbra  proceed;  to  the  preparation  qf  a  second  pit, 
leaving  ^e  fmner  to  set  the  plant  erect,  and 
close  die  mould  aroiin4  it  In  stiff  soils,  this  bjst 
operation  should  be  performed  in  a  light  m^tq* 
per ;  but  ip  loose  sandy  soils,  the  evtlf  should 
be  pressed  as  close  tq  the  plant  as  possible.  * 

On  st$;ep  situations,  the  trees  shoi^ld  be  planted 
At  the  lowest  part  of  the  pit  or  opening,  and  leaq- 
ing  towards  the  decliyity.  The  largest  young 
trees,  qx  bard  viood,  should  always  be  first  plant- 
ed, and  the  work  ended  with  the  nurses,  or  thosq 
of  the  smallest  size. 

During  the  ^rst  three  months  ^fter-  planting, 
great  attention  is  necessary  to  have  the  trees  well 
Retired  against  the  wind,  l^  frequent  examina- 
tion, imd  making  the  earfb  fast  about  their  roots. 
When  the  plants  are  tall  and  tcp  heavy,  a  stakci 
fhovld  be  s^i^t  %m  iqtQ  t)^e  pit,  at  the  same  time 
with  the  plant,  sp  that  they  may  be  prc^rly  tied 
up  together}  as,  whep  the  stakes  are  driven  into 
the  ground  close  to  the  trees  after  being  planted, 
%he  roots  are  liable  to  be  injured,  t    As  the  sea- 


^  See  Dick8on*s  Pract.  Agric.  Vol.  II.  p.  613. 
^  See  £lai]iie*s  Fanner's  Instructor. 
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pon  advances,  the  trees  will  put  fortlfi  new  roots, 
sufficient  to  hold  thfsmselves  securely.  * 


*  One  of  the  greatqit  obstructionB  to  the  girowth  of  trees^ 
|8  wini^-wayiog,  or  the  shaking  of  their  foots  hy  the  wind. 
To  obviate  thit»  it  has  been  attempted  to  plant  the  tree  ob- 
liquely, witli  its  top  inclined  to  the  prevailing  wind,  and  witif 
grei|t  success.  |n  five  years  from  die  time  pf  plantings  they 
irill  come  into  the  upright  direction*  See  App..tQ  the  Kin- 
poM-slfire  Bepprt,  4tp.  Edif, 
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CHAP.  Yl 


^ON  THE  SUBSEQUENT  MANAGEMENT  OF  WOODS  AND 
PLANTATIONS, 

Havino  detailed  the  various  circumstances  ne- 
cessary in  the  formation  of  Woods  and  Planta- 
tions, either  by  simply  sowing  the  seeds  on  the 
spot  where  they  are  intended  to'grow;  or,  by  pit- 
ting, slitting,  or  dibbling  the  young  plants ;  we 
now  proceed  to  offer  a  few  remarks  on  their  ge- 
neral management.  The  proper  weeding,  or 
cleaning,  filling  up,  thinning  and  pruning  planta- 
tions of  timber  and  underwoods,  is  a  most  essen- 
tial part  in  the  general  system  of  managing  that 
valuable  description  of  property,  and  consequent- 
ly requires  very  peculiar  attention.  • 

-  # 

*  See  Trans,  of  the  Soa  of  ArU,  &c.  Vol.  XXIV,  p.  76. 
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6£CT.  I.— «On  THE  Management  erPiANTATioNS* 

§  1.  Weeding.^^'The  first  operation  after  the 
process  of  sowing,  or  planting,  should  be,  to  cut 
down  the  tall  growing  weeds,  heath,  or  grass,  re^ 
peatedly,  during  the  first  summer  after  the  .plants 
appear,  and  once  during  several  succeeding  sea« 
sons.  Where  this  operatiqn  cannot  be  performed 
by  the  fickle  or  a  short  sc)rthe,  it  is  preferable  ra- 
ther to  pull  up  the  weeds  by  hand,  aft;er  rainy 
weather,  than  to  use  the  hoe,  which  often  injures 
the  young  plants,  where  they  are  thick  sown  or 
planted.  * 

S  2.  FUling  up  Vacancies. — ^The  following  win- 
ter or  spring,  after  the  seedling  plants  appear  a- 
bove  ground,  tJie  whole  plantation  should  be 
carefully  gone  over,  and  all  the  vacancies  filled, 
up  with  fresh  seedlings  from  the  nursery.  The 
same  process  may  be  repeated  the  following  sea- 
son. 

S  3.  Thirmtngf  and  Heading  daam.^^As  to 
thinning,  probably  the  best  general  rule  that  can 
be  given,  is,  to  thin  early,  and  gradually,  and 
to  take  nature  for  our  guide ;  being  more  so- 


*  The  practice  of  planting  potatoes,  turnips,  or  ether 
crops,  between  the  rows  of  young  trees,  for  a  few  years, 
(wliere  the  land  is  fit  for  it),  has  been  experienced  to  be  be» 
peficial,  partiqulftfly  for  young  oaks. 
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jUcitous  to  clear  away  unhealthy  and  useless 
trees,  than  to  observe  regular  distances.  The 
thinnings  diouki  be  continued  annually  for  the 
first  three  or  four  years;  afterwards  biennial 
Runnings  may  be  substituted  for.  annual  ones ; 
and  these  again  succeeded  by  triennial  selection^ 
until  the  trees  have  sufficient  qpace  to  arrive  at 
full  maturity.  * 

With  regard  to  plantations  of  forest  trees,  they 
ought  to  be  occasionally  examined  after  the  third 
season  £rom  planting,  not  only  for  the  purpose  of 
thinning,'  but  also  for  heading  down,  or  removing 
such  plants,  as  may  iq[>pear  necessary;  and  short- 
ening those  branches  that  seem  to  contend  with 
the  principal  leader,  to  nearly  one-third  of  their 
length,  to  strengthen  and  invigorate  the  main 
stem.  All  that  is  afterwards  necessary,  is,  that 
of  property  thinning  the  strong  top  and  side 
branches. 

In  mixed  plantations,  the  nurse  trees,  particu* 
larly  the  pine  tribe,  should  be  first  gradually  thin- 
ned out,  beginning  with  those  of  the  most  infe- 
rior kinds,  few  of  which  should  be  allowed  to 
remain  after  fifteen  or  twenty  years ;  because  the 
pine  being  only  a  tenant  for  life,  when  once  cut 
down,  falls,  to  rise  no  more ;  but  the  forest  trect 
if  due  attention  be  paid  to  the  fences,  gives  an 
estate  in  fee  simple,  rising  again  and  again  from 
the  root  ^  and  the  older  the  root,.tlie  more  vigor- 
ous the  growth. 

s  See  Blaikie's  Fanner's  Instructor. 
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'Where  fir  trees  are  employed  for  nnlrsesy  tbeir 
toots^  after  being  felled,  decay  in  the  ground, 
and  thereby  fumii^  a  new  support  to  the^  soil, 
invigorate  llie  trees  intended  for  tiaiber,  and,  by 
affording  them  an  enlarged  space  in  earth  and 
air,  contribute  to  their  growth.    The  trees  thus 
thinned  oat,  are  converted  to  posts,  rails,  palings 
firewood,  and  other  useful  purposes.    They  may 
also  be  transplantedt  if  necessary,  to  other  planta- 
tions, when  forward  woods  are  desired,  aiul  plants 
ed  at  thirty  or  forty  feet  distance^  to  serve  a  se« 
cond  time  as  mirses#    In  this  caae»  they  may  be 
raised  irith  balls  of  earth  attached  to  their  roots, 
when  the  ground  is  mc»st,  and  will  seldom  fail.  * 
In  situations  and  dbrcumstances  where  the  firs 
have  overshaidowed  and  chdked  the  for eat-trees, 
(of  which  there  occur  frequent  iikstances,  when 
the  Scots  fir  has  been  used  as  a  nnrse),  the  foL 
lowing  mode  has  been  successfully  practised,  par- 
ticularly at  Hair  Adam  in  Kixuross-^ure.    The 
firs  may  be  cut  out  in  patches,  thereby  forming 
vacuities  of  40,  50,  or  60feet  diameter,  and  leav« 
ing  a  thick  fringe  of  firs  round  these  open  spaces. 
The  choked  forest^trees  being  thus  relieved  from 
the  noxious  drop  of  the  oretshadowing  fir,  will 
rise  rapidly,  and  the  rapidity  of  tbeic  growth  will 
be  much  iiicreased,  by  stubbing  or  headii^  down 
the  choked  tree. 


^  Seeffio^  of  planting  adopted  by  th«  Ear)  of  Kfty  de« 
gcribediftthe  Annalffof  Agriodture,  VqLIX.,  wAinTt^BB^ 
q(  the  Sbc;  of  Arte/  Ac. 
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When  the  forest  trees  in  those  apartments  risd 
to  be  out  of  danger  from  wind  or  climate,  and 
themselves  to  constitute  a  shelter,  then  the  sur- 
rounding firs  may  be  cut  down  ;  and  the  forest 
trees,  sheltered  by  their  neighbours,  will  then 
grow  up,  and  the  whole  gradually  become  a  wood 
of  forest  trees. 

Even  gentlemen,  who  are  now  possessed  of  fir 
wood  only,  may,  by  the  same  means,  gradually 
obtain  forest  timber ;  by  clearing  out  centrical 
spaces  in  their  fir  plantations,  and  planting  them 
with  forest  trees* 

S  4.  Pruning.^— By  the  professed  gardener,  it  is 
universally  understood  that  judicious  pruning  in- 
vigorates  the  tree,  and  that  trimming  off  the  side 
branchesi  makes  the  upright  olies  shoot  the  strcHig- 
er,  and  vice  versa;  and  that,  by  cuttirig  out  the 
dead  and  decayed  parts  of  the  wood,  the  tree  is 
kept  alive,  and  invigorated.  This  equally  ap- 
plies to  the  management  of  plantations  and  tim- 
ber grovesi  which  require  particular  attention  in 
this  respects  The  lower  boughs,  and  such  as  ap- 
pear to  be  unhealthy,  should  be  cut  off  close  to 
the  tree^  as  smooth  as  possible,  and  at  an  early 
period ;  carefully  preserving  and  encouraging  the 
leading  shoot,  and  preventing  it  having  a  com- 
petitor; and  at  midsummer  following,  all  such 
sprays  as  have  been  pot  forth  from  the  sides  mf 
iiie  wounds,  should  be  stripped  off  with  the  hand; 
hence  sound  clean  wood  is  formed  over  it  to  the 
outside  ^  but  when  this  precaution  is  neglectedy 
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the  accumulation,  or  growth  of  tlie  tree,  encloses 
the  dead  bought  and  produces  what  is  termed  a 
dead  knot^  and  thereby  materially  lessens  the  va- 
lue of  thfe  timber*  When  the  trees  are  allowed 
to  acquire  thirty  or  forty  years*  growth,  before 
being  subjected  to  amputaticmi  the  consequence's 
are  genenJly  fatal,  the  tree  decays  and  dies. 
•  One  principal  object  in  the  general  managef- 
ment  of  plantations  of  timber,  is  to  afford  them 
a  due  proportion  of  air  and  shelter ;  hence  they 
ought  to  be  continualty  undergoing  weedings,  and 
thinnings,  and  prunings,  to  prevent  the  branches 
of  any  tree  from  touching  or  overhanging  those 
of  smother,  thereby  giving  the  trees  soil  and  air 
to  grow  strong,  which  is  the  only  way  to  make 
them  useful^  * 


*  John  Borthwick  Esq.  in  Farm.  Mag.  Dec.  1809,  p.  4;7flf. 
There  ts  a  fif  pIimtAticni, '  sdys  Mr  B.  <  under  my  eye,  il- 
bout  ten  year»  cHA,  whidi  wn  very  thriving,  imtQ  spring; 
1808,  when  it  was  nearly  desttoyed  by  the  snow.  The  trees 
had  been  originally  by  &r  too  thick  Ranted ;  thc^  had  alsa 
been  neglected  to  be  thinned,  and  consequently  grew  quite 
impervious.  Accordingly,  the  snow  falling  upon  them^ 
could  not  get  to  the  ground;  and,  collecting  On  the  tdp 
branches,  (which  hetng  evergreens  are  dways  thick  aitd 
bushy),  left  »  vacuity  below*  The  wttght  of  the  snow  ac- 
cumulating soon  overpowered  the  trees  and  crushed  thenf 
to  the  ground :  some  of  them  that  were  not  crushed,  were 
bent ;  others  wei^e  c^ompletefy  sftript  of  their  branches  in  a 
most  singular  manner,  and  left  sticking  up  in  the  air,  hete 
and  there,  like  so  many  poles. '     And  who,  that  has  liv^ 

long  in  Scotlandi  faas  not  witn^sed  rimflar  causes  producbg 

nmilar  cftctt  ?  1 
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The  rule  adopted  by  the  intelligent  condiidtdr 
of  the  extensive  plantations  of  the  Dukedf  Mon* 
trose,  ture  are  iiiformed,  is  the  fdllowing,     «  Thef 

*  plantations  ate  wed^  thinned,  pruned^  mid  all 
^  useless  branches  lopped  ofi)  every  ti^o  ydars  af^ 

*  ter  the  fifth  year  from  thdr  being  planted*  *  • 
In  pruning  &  plantations^  the  following  hile  has 

been  recommended  by  Mr  Salmon.  '  The  prun-^ 
^  ing  to  commence  when  the  trees  are  five  years 
^  old»  or  when  there  is  discernible  fivel  tier  of 

*  boughs  and  the  shOot  i  the  three  lower  tier  of 
^  boughs  are  then  to  be  taken  off.  *  t  After  this 
first  pruningt  the  trees  are  to  be  let  alcttJe  for  four 
or  five  years,  the  pitining  then  to  be  repeated,  anci 
at  every  succeeditig  five  years^  till  the  srkem  of  the' 
tree  be  clear  to  forty  feet  high  j  after  whieh^  as 
to  pruning,  it  may  be  left  to  Natrire.  X 

Indeed,  irreparable  mischief  is  often  inflicted, 
by  excessive  pruning^  in  the  rearing  of  young 
timber^  as  is  evinced  iX  Ductdingsrton  I'arki  near 
Edinbur^,  where  the  belts  of  wood  have  not 
only  all  the  lateral  branches  cut  etf  from  the 
trunks,  but  completely  cleared  of  all  the  ufnder- 
Woody  and  the  Winds  allowed  free  access  in  every 
direction.    The  same  error  is  observable  on  tbef 


«  S6e  Gen.  Rep.  of  Scoitlasuiy  vd.  ii.  p.  ^^. 

f  To  remove  only  the  two  lower  tier  at  mice,  we  appre*' 
fiend,  majr  perhaps  be  generally  moj»t  prtdent.  Est  meAum 
inrehtU. 

%  See  Safanokk  in  trans,  of  the  Soe;  of  Arts,  &c.  vol,  xi&t, 
|>.  74.  t^or  TaUei  for  Phmingi  see  Baih  Pap.  voL  xii.  p.  287-^ 
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banks  of  the  Tweed,  abote  Melrose,  where  even 
the  Larches,  and  Scbts  firs;,  ar^  carfefully  man- 
glecL  *  The  seasob  for  pruning,  i^  frofm  the  lat- 
ter end  of  Septeniber  to  the  beginning  of  April } 
and  the  tool  to  be  used^  the  sfaw^  or  alight  hedges 
bill.t 


felSCT.  II.— Op  the  M^NAGSiMENT  OF  Ni^TUftAL  WoODS 
AND.  CoPPICEfS. 

S  1.  Division  into  Annuai  Hags  or  tjrfi,— The 
inore  extensive  proprietors  of  th6  natural  woods 
in  Scotland,  wnich  are  particularly  cultivated 
in  the  Highlands,  are  in  tlie  general  practice 
ojf  dividii^g  them  into  regular  portions  to  be 
cut  annually,  by  which  a  regular  revenue  is  af« 
forded  to  the  owner.  In  this  way  t^e  whole  hi 
gone  over,  every  twenty,  or  twenty-four  years; 
^uch  is  the  nlode  practised  by  tbie  Duke  of  Mon- 
trose, t^e  £ari^  of  Moray,  iSir  James  CoIquhouUt 
and  other  proprietors  of  extensive  ti^cts  of  cop- 
pice-woo(l,  in  the  Highlands  of  ScotlancL  { 

§  2.  Tfiinmng. — In  the  thinning  and  manage- 
ment of  coppice  and  underwoods  care  must  be 


*  See  the  late  LoH  Meaidowhtlnk'B  InstriictioDs  for  Forest- 
^r^  p.  9) . ;  ttad'  Nicol,  See.  The  burcb  and  diver  fir  ought  aef- 
Aom  or  ever  to  feel  the  kxafe. 

f  For  the  removal  of  moFfl  and  ivy,  see  Chap.  VZIL  S^9t- 

%  Stirlingshire  and  Gen.  Rep. 
TOLr  v.'  ^  C  C 
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taken  not  to  remove,  or  to  transplant  too  manf 
seedlings,  in  one  season.  When  the  young  plants 
first  appear,  much  attention  is  necessary  to  keep 
them  dean,  by  hand-weeding  in  the  rows,  and 
cleaning  the  earth  of  the  trench  round  them  with 
a  hoe,  once  a  month  during  the  summer. 

In  October,  the  rows  require  to  be  inspected 
and  thinned  by  pulling  up  every  alternate  plant, 
attention  being  always  had  to  remove  those  that 
are  weak  or  crooked,  and  leaving  the  tallest  and 
straightest  This  operation  of  thinnings  must  be 
repeated  every  year  about  the  same  time,  and  in 
the  same  manner,  until  the  trees  are  about  thirty 
feet  distant  from  each  other. 

The  following  regulations,  regarding  the  thin- 
ning of  Oak  coppice-woods,  are  observed  on  the 
estates  of  the  Duke  of  Montrose,  one  of  the  nu)st 
extensive  proprietors  of  natural  wood  in  Scotland. 

*  These  woods  are  thinned  for  the  ^rst  time,  at 

*  the  age  of  four  years,  when  a  proper  number  of 
«  the  most  promising  stems  are  left  for  reserves. 
«  A  second  thinning  is  given  at  the  age  of  seven 

*  years ;  and  a  t/drd,  at  the  age  of  twelve  or  four- 
«  teen  years. '  •  As  the  txees  which  constitute 
the  majority  of  the  coppice  woods  of  Scotland, 
have  a  general  tendency  to  throw  out  a  profusion 
of  suckers  from  their  stools,  immediately  after  be- 
ing cut ;  which,  vdthout  regulation,  would  veiy 
soon  choke  each  other ;  particular  attention  is 


*  See  Stirlingshire  Rep. 
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necesitory  to  the  thinning  process  at  that  periodL 
To  thin  the  suckers  that  proceed  from  the  stools  of 
the  oak  and  the  ash»  the  first  season  after  they  ar^ 
cut,  to  reserve  the  most  promising,  and  to  weed 
out  and  remove  the  barren  wood,  ib  a  necessary 
aad  important  operation  in  the  system  of  the  ge-* 
neral  management  of  the  natural  woods  of  Scot« 
land. 

5  3.  Protection  Jram  (Jattte. — ^In  the  improved 
management  of  coppice  woods,  it  is  a  general  re- 
gulation, earefblly  to  protect  those  that  are  re« 
cently  cut  from  the  bite  of  cattle  and  sheep,  by 
proper  fences,  for  several  years ;  in  which  casdf 
the  young  shoots  of  the  Very  year  in  which  thd 
coppice  is  cut,  attain  to  a  great  height  *  Thd 
pernicious  system  of  suffering  cattle  to  feed  ill 
young  woods,  under  the  idea  that^  after  they  artt 
of  a  certain  age,  they  cannot  be  injured,  ought 
by  all  means  to  be  avoided.  There  is  nothing 
«o  destructive.  If  it  be  profitable  to  plant  new 
woods,  it  is  certainly  much  more  so  to  protect 
them  that  are  already  planted,  to  fill  them  up 
where  thin,  and  to  restore  them  when  in  a  state 
of  decline*  The  expense  is  not  only  lessened  by 
the  saving  of  new  fences,  but  the  profit  is  greatly 
increased,  by  the  rapid  growth  of  the  wood,  when 
planted  in  situations  already  sheltered  by  other 
trees  and  plants,  t 


^  Gen  Rep.  voL  iL  p.  225. 
t  See  Bath  Pap.  voL  ?ii.  p.  7* 
c  C  2 
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$  4.  Heading  dowfu^^Wh&i  the  underwoods  con^ 
sist  of  other  species  of  treesi  besides  oak»  such  a^ 
alder,  ash,  birch»  poplar,  &c^  the  most  approved 
plan  is  to  ciit  them  down  to  within  two  or  three 
feet  of  the  ground^  at  the  end  of  three  years  af* 
ter  planting;  in  order  to  strengthen  the  roots,  and 
ifidirce  the  plants  to  send  forth  more  shoots. 

The  proper  time  for  heading  down  young  trees 
Is  in  the  spring,  when  the  oak  bark  will  run,  and 
quickly  cover  over  the  wounds.* 

§  5.  Pruning. — ^Tbe  third  season  after  planting 
being  expired^  ihe  general  pruning,  should  com- 
mence, by  cutting  off  close  to  the  leading  stenv 
aU  the  lateral  shoots  of  the  first  year.  Hiis^ 
should  be  repeated  annually,  cutting  off  one 
year's  growth,  till  the  plants  are  arrived  at  thirty 
or  forty  feet.  This  method  of  raising  oak,  either 
for  timber  or  reseryesy  may  at  first  view  be  deem- 
ed expensive,  md  troublesome ;  but  the  future 
produce  will  much  more  than  repay  all  the  addi- 
tional trouble  attending  iU 

Those  woods,  where  the  oak  grows  well,  may 
be  gradually,  and  advantageously  converted  into 
groves  of  that  timber,^  by  rearing  up  oaks,  either 
firom  maiden  plants^  or  stubsi  By  this  means^. 
the  underwood  will  be  considerably  reduced  iiv 
value,  after  two  or  three  falls ;  but  the  accumu- 
lating value  of  the  Oak  timber,  will  more  thai\ 
counterbalance  it.  * 

*  See  a  n^nute  detail  of  this  profitable  practice;  in  Wac^ 
wicbhire  4to  Beport,  Note,  p>  41. 
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Moderate  and  gradual  pruning^  is  the  great 
and  principal  object  to  be  attended  to ;  and  the 
best  reason  for  this  puipose^  is  the  month  of 
March  and  the  beginning  of  April,  just  before 
the  juices  of  the  tree  begin  to  ascend,  which  con- 
stitute the  best  «adve  ibr  healing  their  wounds. 
The  worst  season  for  pruning,  is  supposed  to  be 
the  end  of  harvest,  and  winter  j  when  the  wound, 
particularly  in  fir  and  resinous  trees,  infallibly  he^ 
pomes  gangrened.  * 

The  impropriety  of  the  old  custom  in  pruning, 
of  leaving  snags,  or  stumps  of  the  branches  pro- 
jecting from  the  tree,  is  new  carefully  avoided  by 
cutting  clean  and  close  to  the  stem.  In  short, 
the  two  great  objects  of  the  proprietors  of  wood, 
the  greatest  pos^le  quantity  both  of  timber  and 
bark,  is  to  be  obtained  by  moderate  and  gradual 
pruning. 

§  6.  Fining  up. — In  all  natural  woods  and  cop^ 
pices,  many  vacant  spaces  of  greater  or  less  ex- 
tent occur,  which  it  is  advantageous  to  fill  up, 
after  cutting,  with  such  plants  as  are  most  suit- 
able to  the  soil 

In  general,  after  .^  hag  is  cut  down  and  enclose 
ed,  larches  are  dropped  or  planted  in  the  vacui- 


*  See  Gen.  Rep.  vol.  ii.  p.  238.  A  tolerably  accurate 
idea  of  the  management  of  coppice  woods,  in  the  Bouthem 
part  of  the  kingdom,  may  be  deduced  from  the  method  pur^ 
•ued  by  J.  Rajrmond  Barker,  Esq.  of  Fairford,  on  the  Cots- 
wold  district,  in  Glocestershire,  as  described  by  an  intelligent 
suryeyor,  Mr  Rudge.    See  Glocest.  Rep.  p.  246. 
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ties ;  and  aoornB  are  dropped  in  such  soils  as  ap* 
pear  suitable  to  the  growth  of  oak« 

'  Another  method  of  thickening  oak-woods, 

*  which  has  been  tried  with  success,  is  by  layers. 
^  The  rods  which  ^oul4  be  removed  in  thinning 
f  or  weediiig,  are,  at  any  period  of  their  growUi, 

*  from  the  second  to  the  sixteenth  year,  bent 
^  down  to  the  ground,  secured  in  a  horizontal  po- 
^  sttion  by  forks,  and  burjed  iq  the  sod  at  proper 
?  intervals.  *  * 

lit  woods  where  saplings  rise  in  great  number^ 
spontaneously,  their  growth  should  he  encourag- 
ed ;  and,  in  general,  it  is  considered  advisable,, 
not  to  cut  off  such  saplings  as  are  intended  for 
underwood,  birch  plants  eiccepted,  until  the  se- 
cond cutting  of  the  wood,  when  they  will  throw 
out  shoots  strong  enough  to  fight  their  way,  and 
keep  pace  with  the  surrounding  underwood,  t 


Sect.  III.— Op  the  Time  and  Mode  of  Cutting 
TiMBEH  AND  Oak  Coppice  Wood. 

5  1.  Period  of  Cutting.^^The  proper  age  for 
felling  Oak  timber,  is  generally  supposed  to  vary 


%  DombartODshire  Rep.  p.  157* 

•|r  If  oaks,  chestnut,  beecb,  or  any  deciduous  tree,  grow 

crooked,  i(  has  been  directed  to  make  incisions  with  the  poal 

of  a  knife  from  top  to  bottom  in  the  hollow  part.    By  this 

means,  the  tr^  will  increase  in  bulk  more  in  those  parts  thaa 

.  In  any  other,  apd  again  becomo  straight  and  bfipdwmie* 
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from  one  hundred  to  one  hundred  and  fifty  years 
from  their  first  planting.  This,  however,  de* 
pends  upon  a  variety  of  fortuitous  causes  ;  and 
the  only  certain  criterion,  by  which  a  good  judge 
can  never  be  deceived,  is  the  appearance  of  the 
trefes  themselves,  which  infallibly  indicates  the 
periods  of  their  maturity  and  decay. 

In  woods  intended  for  timber  trees  and  under- 
wood,  the  first  cutting  may  be  regulated  by  the 
following  circumstance.  Whenever  the  oaks  ap-, 
propriated  for  timber  arc  in  danger  of  being  drawn 
up  too  slender  for  their  height,  all  the  rest  should 
be  cut  over  a  few  inches  above  the  ground,  though 
the  wood  may  not  have  reached  its  most  profit- 
able state.  * 

The  practice  of  cutting  coppice-wood  varies  in 
different  districts,  from  seven  to  thirty  or  fcwrty 
years,  according  to  the  nature  and  quality  of  the 
soil  and  climslte,  the  growth  of  the  trees,  and  the 
purposes  to  which  the  wood  is  tobe  iapplied ;  but 


*  Newr*planted  coppices,  Mr  Davis  remarks,  (Bath  Pap. 
vol.  X.  p.  310),  should  be  cut  at  ten  years'  growth,  for  the 
first  two  rounds,  and  the  number  of  thnber  t^ees  reduced  gra- 
dually at  every  cutting,  by  stocking  off  the  unhandsome  ones 
for  under^^Qod ;  while  the  young  plants  which  spring  up  spon- 
taneously should  be  encouraged  for  a  future  supply  of  timber. 
If  there  are  one  or  even  two  handsome  shoots  on  a  stool  of  an 
oak  that  has  once  been*  cut  for  underwood,  they  may  still  be 
very  profitably  left  for  timber,  as  trees  of  thai  description  will 
grow  much  quicker,  and  be  quite  as  good  as  real  plants,  pro- 
vided the  stool  of  the  root  be  young  and  sound* 
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the  ino9t  commoq»  as  well  as  the  most  advai^ 
tageous  period  for  putting  ci^pice^woody  |s  pix^r 
t>ably  frpiQ  fifteen  to  twenty  yearsf. 

In  tl)€^  e:^teqs]ve  woods  pf  Buckingbamshiref 
consistipg  chie^y  of  l^ch,  the  practipc^  is  not  tq 
put  till  from  twenty-five  to  thirty,  or  even  thirty- 
five  years,  by  which  inean^  they  consist  almost 
entirely  of  succession^  of  young  ^ees.  Without 
having  recourse  tq  regqlar  fall^,  the  tre^s  of  a 
proper  growth  are  annually  singled  out,  and  cut 
po  as  to  pay  the  proprietor  a  cl^ar  pro^t  of  froof 
ftboqt  fifteen  tq  twenty  shillings  per  aqrq. 

In  Her^rdshire,  where  the  woo^s  consist  prin- 
cipally pf  Oak,  th^y  are  felled  at  fropd  eighteen 
to  twenty  years'  growth  i  and,  in  other  souther^ 
fiistrict^,  where  ash,  alder,  and  sallow  are  more 
prevalent,  ^t  from  twelve  to  foucteen  or  fifteen 
years.  In  the  cutting,  one  standard  is  gen^n^y 
jeft  tp  each  lugg,  or  forty-nipe  sgul^*e  yard^.  * 

In  the  Highlands  of  Spotland,  natural  woods, 
of  which  the  Oak  generally  forms  a  considerable 
part,  are,  on  account  of  the  bark,  usually  cut 
fevery  nineteen  or  twenty  years. 

In  the  pounty  of  Perth,  where  there,  are  more 
Pak  woods,  and  perhaps  of  greater  yalu^  than  in 
any  other  county  in  Scotland,  the  cqpse  of  oak 


*  See  Herefordthire  Reprint.  Rep.  p.  96.  The  prq>er 
time  at  which  standards,  in  woods,  ought  to  be  cut,  is,  when 
the  trees,  by  dropping,  begin  to  hurt  the  underwood  below* 
p^  Comm.  to  tl^e  Board  pC  Agric*  Yol.  IV.  p.  261. 
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is  cut  only  once  in  twenty-four  or  twenty-five 
years:  A  few  spare  trees^  of  the  most  promising 
appearance,  and  of  the  best  figure,  are  left  at 
proper  distances,  from  one  cutting  to  anothert 
and  sometimes  for  three  or  four  cuttings.  * 

Only  the  Oak,  L^rch,  Mountain-ash,  and  Wil« 
low,  are  peeled  in  Scotland.  Opinions  are  4ivi4e 
ed,  respecting  th^  age  at  which  bark  becomes 
most  proper  for  tanning.  It  is  supposed,  by  those 
most  conversant  in  the  business,  that  in  these 
districts,  bark,  at  2$  or  S^  years  of  age,  would, 
be  superior  for  the  purpose  of  the  tanner,  and 
more  profitable  to  tlie  proprietor,  than  at  20. 

As  the  growth  of  a  tree  in  pne  year,  between 
SO  and  SQ,  b^s  been  supposed  to  be  as  much  as 
any  two^  at  an  average  before  20 ;  it  follows,  that 
at  the  age  of  twenty-six,  there  will  be  one-third 
more  bark  than  at  twenty,  and,  the  timber  beiug 
then  fit  for  husbandry  utensils,  a  great  deal  more 
valuable.  The  proprietor,  howiever,  counts  up« 
on  the  interest  of  the  money  lost  by  this  delay, 
and  prefers  cutting  his  timber  at  nineteen  or 
twenty  years  of  a^e.  f 

§  2.  Season  of  Cutting. — The  time  appropriated 
for  felling  timber,  is  generally  the  winter  season, 
when  labourers  can  mo9t  easily  be  spared  from 
other  rural  employments,  from  the  month  of  No^ 
yember  to  the  month  of  March. 

f  See  Perthshire  Reprint.  Rep. 

f  See  Dunbartonshire  Ito.  Rep.  p.  82* 
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The  proper  season  for  cutting  a  tree,  is  when 
it  has  least  sap,  which  is  precisely  in  the  middle 
between  the  time  of  shedding  the  leaf  and  that 
of  budding ;  in  that  interval  it  is  tough,  and  fit- 
test for  every  useful  purpose.  When  cut  in  tlie 
sap,  the  wood  i»  short,  and  apt  to  split  with 
drought.  ♦ 

But  for  Oak,  and  where  the  wood  is  to  be  bark- 
ed, the  month  of  May  is  deemed  the  most  eligi- 
ble, as  it  then  generally  runs  the  best ;  that  is, 
the  vegetable  juices  or  sap  ascending  under  the 
bark,  renders  it  easy  to  disengage  it  from  the 
wood :  and,  for  underwood,  « the  older  the  wood 
^  is,  the  later  in  the  spring  it  should  be  cut. 't 
The  common  regulation,  in  the  Highlands  of 
Scotland,  is  to  bind  the  purchasers  to  finish  their 
cutting  by  the  tenth  day  of  July,  (a  month  too 
late),  t  under  the  penalty  of  forfeiting  what  is 
left  standing. 

*  *  See  Lord  Kaimet's  Gent.  Fann.  6th  edit.  p.  065.  Fir  cut 
in  the  summer,  will  become  full  of  muBhroomt  in  a  twdfe- 
month  aflerwards. 

f.  Mr  Crutchley,  (in  his  Report  of  Rutland),  remarks,  that 
all  underwood  fhould  be  cut  as  soon  as  the  leaf  is  off,  and  not 
more  than  four  inches  from  the  ground,  which  would  greatlj 
invigorate  the  spring  shoots ;  as,  he  says,  woods  so  cat  and 
managed,  in  the  course  of  twdve  yean,  will  net  more  by  two 
pounds  an  acre,  than  if  cut  high. 

Draining  of  woods  is  another  improvement  strenuously  re- 
commended by  the  same  writer,  from  which  much  bene6t 
would  arise,  by  making  open  gripes  to  carry  off  the  water. 

X  See  Gen.  Rep.  Vol.  U.  p.  219; 
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It  was  long  ago  observed  by  Mr  S.  Pepys,  in  a 
paper  published  in  the  Philosophical  Transac- 
tions) *  that  the  best  time  for  felling  oaks  fot 
ship-l)uilding,  was  after  having  taken  off  the  bark 
in  the  early  spring,  and  having  suffered  the  new 
foliage  to  put  forth  and  die.  For,  by  the  puUu- 
lation  of  the  new  buds,  the  saccharine  matter  in 
the  sap-wood,  or  alburnum,  is  expended,  and  it 
then  becomes  nearly  as  hard  and  durable  as  the 
heart-wood ;  being  both  less  liable  to  decay,  or 
to  be  penetrated  by  insects;  which  was  a  curious 
and  ingenious  discovery  at  that  time,  though  the 
theory  was  not  well  understood,  the  truth  of 
which  has  now  been  established  by  the  expe« 
rience  of  a  century,  t 

§  3.  Method  of  Cutting  Coppice  Wood. 
In  the  operation  of  cutting  Oak  coppice  wood, 
in  order  to  ensure. a  sound  and  perfect  growth, 
from  the  stools,  great  care  should  be  observed,  to 
cut  the  stems  issuing  singly  from  the  ground* 
close  by  the  surface ;  and  those  that  spring  from 
old  stools  repeatedly  cut,  should  be  taken  off 
dose  with  the  saw,  or  a  sharp  axe,  leaving  the 
centre  of  the  stub  a  little  higher  than  the  edges, 
to  prevent  water  lodging  upon  and  injuring  the 
^tem.  t 

*  Vol.  XVII.  p.  455. 

f  See  Darwin's  Phytologia. 

%  There  is,  however,  a  wide  diSisrence  of  opinion  on  this 
part  of  the  subject.  Some  proprietors  of  large  tracts  of  wood, 
imd  even  professed  woodmen,  have  cautiously  prohibited  strip* 
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5  4.  Reserves^  or  Slondards. 
In  cutting  coppice  woods,  it  is  an  established 
practice,  to  reserve  a  certain  number  of  trees  or 


ping  die  bark  off  oak  nearer  th^n  six  inches  from  the  ground^ 
d>out  Jifhidi  apot  ttiey  suppose  the  tree  to  be  felled ;  whilst 
others  wish  to  have  the  bai^  stripped  as  near  the  ground  as 
{>06sa>le,  provided  ^t  in  so  doing  there  is  n9  part  of  the  root 
Jaid  bare.  T\^e  following  ii^genipps  remarju  on  this  point,  bj 
jlhe  late  Samuel  ^jres,  ^^«  of  Avondale,  Ireli^d,  jn  son^ 
interesting  details  on  the  operations  of  planting,  and  the  ma- 
nagement of  woods  and  coppices,  i4)pear  to  be  decisiTe.  *  It 
'  must  be  evident  to  any  pentpn, '  he  observes,  *  who  wiH 
f  give  himself  the  trouble  of  examining  the  growth  of  a  shoot 
f  ^pm  an  old  ^toclf ,  that  ^  lo^g  as  the  fap  has  a  po|rtion  of 

*  bark  to  ascend  through,  the  shoQt  is  npt  foTjCe^  out,  l)ut  at 

*  last  makes  its  appearance  at  some  mches  above  the  ground, 

*  on  the  side  of  the  old  stub,  and  often  in  a  horizontal  poai- 

*  tion ;  where,  if  several  weak  ones  ^  thus  produced,  they 
^  form  an  unsightly  tuft  of  ahnost  useless  brushwood ;  but,  if 

*  one,  by  superppr  strength,  pr  by  the  others  being  pruned  a- 

*  way,  shall  ^k^  a  lea4»  it  mfist  be  by  bending  upwards  at 

*  its  base  like  a  bireast*quick  in  a  ditch ;  with  this  difierence 

*  in  iavQur  of  the  latter,  that  the  one  depends  immediately  oo 

*  its  own  roots,  whilst  the  young  oak  has  nothing  to  depend 
^  on  but  the  shell  of  the  old  stub,  which  in  this  situation  go- 
^  nerally  becomes  rotten  within  aide,  and  daily  lesa  and  leaa 
f  able  to  give  tha(  support  whiph  th^  ipqr^ing  ifeight  cf  the 

*  young  tree  is  daily  more  in  need  of.     From  this  circiuiir 

*  stance,  it  happens,  that  we  so  often  find  some  of  our  tallest 
'  young  oaks,  from  ten  to  fifteen  years'  growth,  lying  flat  on 

*  the  ground  in  our  coppices,  slipped  off  as  it  were  from  the 

*  old  stool,  at  the  spot  from  whence  they  were  produced  t 

*  whereas,  if  the  bark  had  been  stripped  quite  to  the  ground^ 

*  and  the  tree  then  cut  as  low  as,  possible^  with  a  sharp  axo» 
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.M:andards,  of  the  most  jiromising  appearaDce»  to 
become  timber  at  a  future  period. 

In  the  Highlands  of  Scotland,  where  coppic* 
wood  is  generally  cut  about  the  age  of  twenty- 
four  years,  between  three  and  four  hundred  trees 
of  that  age  are  reserved  at  the  first  cutting ;  and 
that  number  gradually  reduced  at  every  succes- 
sive cutting,  till  the  remainder  are  applicable  to 
nsvsi  aAd  domestic  purposes.  Df  Walker  ^• 
marks,  that  •  from  twenty  to  forty  may  be  final- 

*  ly  left  to  the  acre ;  and  that  the  choice  should 

*  be  iA  favour,  not  of  the  tallest,  but  of  the  ;^oUng 
^  trees  that  arcf  of  the  thickest  stem,  thiit  are  most 
^  vigorous,  and  that  branched  or  feathered  near^ 

*  est  to  the  ground.  ^  ♦ 

In  leaving  reserves  from  stools,  four  or  five 
shoots  should  be  left  at  the ^rst  thinning;  at 
the  second,  remove  two  or  three  of  the  worst ; 
and  afterwards,  having  fixed  on  the  best^  on  each 
stool,  cut  off  those  that  remain. 

1        --        ...... 

^  leaTing  the  centre  of  the  slob  a  little  higher  than  the  edge&^ 

*  the  joong  shoots  must  have  sprung  up  Hke  saekers,  quite 

*  free  from  the  or'^inal  stons  and  often  at  six  or  aght  inches 

*  distance  from  it;  their  buts  being  sufficiently  low  in  the 
^  ground  to  enable  them  to  strike  roots  for  themselyes,  and 

*  standing  at  such  a  distance  from  each  other»  that  their 

*  growth  may  be  perpendicular  for  several  jrears  without  in- 

*  terference,  and  consequently  till  cfaey  ftrrivc  at  such  t  size, 

*  iiiat  the  worst  may  be  felled  for  useful  purposes,  and  the 

*  best  reserved  with  nearly  the  same  advantage  as  if  it  hul 
^  beea  a  seedling  produced  from  the  acorn.' 

•  Hebrides,  p.  SOa  a 
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By  this  simple  method,  fine  timber  fit  for  naval 
jHirposes,  may  be  obtained  in  little  more  than 
half  a  century,  from  our^  native  woods,  in  great 
abundance ;  and  by  the  same  method,  coppice^ 
wood  may,  at  pleasure,  be  converted  into  forests 
dT  large  timber.  * 


Steer.  IV.    Of  the  Time  and  Mode  of  Barkinq' 
Oak. 

5  1.  Season  qf  Barking.-^The  operation  ot 
barking  oak  trees,  is  also  performed  early  in 
spring,  as  soon  as  the  facility  of  detaching  the 
bark  appears  ;  because  the  process  of  the  germin- 
ation of  the  buds  injures  the  bark,  whether  the 
tree  be  cut  down  or  not,  as  the  buds  even  expand 
their  foliage  on  new-felled  trees  as  they  lie  <m 
the  ground/  When  the  sap-juice  residing  or  a- 
scending  in  the  vessels  of  the  alburnum,  becomes 
more  liquified  by  the  warmth  of  the  spring,  or  is 
mixed  with  more  moisture,  and  propelled  upwards 
with  great  force,  by  the  absorbent  vessels  o£  the 
roots,  it  oozes  out  in  some  degree  between  the 
alburnum  and  the  bark,  and  thus  the  bark  be* 


•  See  Gen.  Rep.  of  Scotland,  Vol.  II.  p.  228. 

*  The  most  effectual  way,  *  it  has  been  remarked,  *  of  inak« 
^  iag  an  acre  produce  the  greatest  possible  quantity  of  tiotet, 

*  is,  to  leaye  the  reserves  thick,  to  prune  them  high  up,  mi 

*  to  leave  a  soudi  top.  *   Ibid. 
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comes  so  much  more  readily  separated  from  the 
sap-wood.  • 

5  2.  Mode  qf  Barkmg  OeJein  Scotland. 

The  high  price  now  given  for  oak  bark,  renders 
it  an  object  of  importance  that  the  operation  of 
peeling  of  barking  be  performed  in  an  efficient 
and  economical  manner. 

In  this  process,  three  different  classes  of  peo- 
ple are  employed;  the  hagmen  or  cutters,  the 
carriers,  and  the  barkers,  each  furnished  with 
suitable  instruments,  t  By  the  latter,  chiefly  con- 
sisting of  women  and  children,  the  bark  is  remov- 
ed from  the  tree  in  long  shreds,  and  transported 
by  the  carriers  to  proper  situations  to  be  dried* 
It  is  regularly  turned  once  or  twice  a  day,  ac- 
cording to  the  state  of  the  weather ;  and,  after 
being  gradually  dried,  is  either  piled  up  undier 
cover,  or  stacked  and  carefully  thatched  in  the 
open  fields. 


•  See  Darwin's  PhytologiA. 

f  For  the  lofimiiatkm  of  thoie  who  may  be  sirangeis  to 
the  operation  of  barking  oak>  and  odier  species  of  timber,  the 
process,  as  described  by  Mr  Nicol  in  his  *  Practical  Planter, ! 
will  be  found  in  the  Appendix.  See  App.  (K.)  For  an 
account  of  the  mode  of  charring  wood  in  Scotland;  see  also 
App.(K.)  3 
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CHAP.  Vll. 


OF  FRUIT  TREES,  AND  THE  MANAGEMENT  OF 
ORCHARDS. 


Sect.  L— of  the  diffej^ent  kinds  of  fruit  tbees 
evltitated  in  south  and  north  britain. 

X  HE  planting  of  trees^  for  the  purpose  of  pro- 
ducing fruits  of  different  kinds^  in  many  districts, 
forms  a  considerable  port  of  the  profits  of  the 
planter.  This  is  the  case  in  Devonshire,  Kent, 
Herefordshire,  Worcestershire,  and  other  cider 
counties  of  the  South,  and  in  the  Vale  of  Clyc^s, 
and  the  Carse  of  Gowrie,  in  the  North. 

The  apple  and  pear  trees  which  form  the 
orchards  in  the  South,  are  well  known  not  to  be 
the  natural  produdtion  of  any  particular  soil  or 
climate ;  the  one  being  a  variety  of  the  jn/his 
mahiSf  or  crab )  and  the  other  derived  from  the 
pyrus  commums,  or  comttion  wUd  pear.  • 

The  native  wild  crab  is  subject  to  con^derable 
diversity  in  the  appearance  of  its  leaves,  and  ixi 


•  See  Knight's  Essay  on  the  Apple  and  Pear^  Sto^  Sd  edit 
Ludlow,  1801.  I 
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R 

the  colour,  shape^  and  flftvdur  of  its  friiit    By 

selecting  and  cultivating  the  fairest  and  the  best 
of  these,  all  tbcs  Vahiable  varieties  have  been  pro- 
duced)  and|  b/  repeilted  propagation,  have  been 
preserved  for  the  tinto.  This  principle  was  .well 
known  to  the  ancients^  whether  they  applied  it 
to  the  apple  or  noti 

<  Qnare,  agite  O,  proprioii  gebef atiiD  cliadtd  cuititf ^ 
AgricolfB,  fiructiifque  fero»  mollite  oofendo. '  * 

Normandy,  and  other  parts  of  the  Continent^ 
hav^  occasionally  fumi^ed  the  Southern  coun^ 
ties  with  several  of  these  artificial  varieties,  t 

The  Cider  ^>ple4rees  are  divided  into  did  and 
new  sorts ;  the  old  are  esteemed  the  most  valu^ 
able^  and  are  those  which  have  been  long  intro^ 
duced}  such  as  the  Styre,  Gk^en^pippin^  several 
varieties  of  the  Harvey^  the  Brandy^pple^  Red- 
streak.  Wood-cock,  Moyle^  red^  whit^  and  yeI-> 
low  Musks,  Dymock  red,  Ten  Commandments^ 
&c. 

ITie  modem  varieties  clerive  their  appelktio'ns 
from  such  various  and  capricious  causes,  that  a 
correct  list  cannot  be  formed;  in  several  in« 
stances  the  same  fruit  bears  a  different  name  evem 
in  the  same  parish.  A  regular  and  scientific 
classification  of  the  whole  would  be  a  valuable^ 

acquisition  to  our  rural  economics,  t 

■ '  •   •  ■■..-■  ^     . 

♦  Virg.  Georg.  lib.  S. 
f  See  Hereford  Repnnt.  ftepori>  p.  iSi 
t  A  liftt  of  nearly  S6b  differetit  kinds  and  Tariedes  6f 
applet ,  held  in  most  estimation  in  the  South,  will  be  fbund  id 
VOL.  V*  SI  d 
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The  Perry  Pears  held  in  most  estimation  in 
the  Souths  are  the  Squashy  so  called  firom  the 
tenderness  of  its  pulp;  the  Qldfiehl»  the  Huff, 
cap,  the  Barland,  the  Sack  pear*  and  the  Red 
pear.  fX  more  common  sorts,  the  Lon^^and  is 
the  most  valuable,  and,  for  the  general  use  of  the 
fanner,  perhaps  the  best  of  any. 

Most  of  our  best  fruits,  particularly  aqpples  and 
pears,  were  introduced  into  Scotland  by  eccle* 
aiastics  in  the  days  of  monastic  splendour  and 
luxury,  during  the  12th,  13th,  14th  and  I5tb 
centuries^  of  which  many  traces  still  remaiB,  as 
at  Jedburgh,  Melrose,  Newbn^;h  in  Fife,  and 
other  parts  of  the  country,  <^  venerable  treea^ 
some  of  them  abundantly  fruitfial,  and  others  in 
the  last  ati^  of  decay. 

The  apples  and  pears  principally  cultivated  in 
England,  are  but  very  little  kiiowa  in  Scodand, 
if  we  except  the  Carlisle  codlin,  golden  pip^n, 
nonpareil,  ribston  pippin,  and  a  few  others. 

Tlie  varieties  of  orchard  apples  and  pears,  held 
in  greatest  estimation  in  the  Southern  districts 
of  Scotland,  as  on  the  banks  of  the  Jed,  of  the 
Teviot,  and  the  Tweedy  are  the  following : 

Apples.  The  Fullwoods,  Golden  Custard,  Haw- 
thomden.  Strawberry,  Queen  of  England,  Thorle, 
White  Custard,  and  the  Leadingtons. 

Pears.  The  Auchan,  Bergamot,  Bonchretien, 


Forsyth's  Treatise  on  Fruit  Trees,  and  Dicksp&^s  fract  Agri* 
culu  VoL  U.  SiC. 


Digitized  by 


Google 


AND  PtANTlTlONS.  41  > 

Craiirforil,  Drammond,  Green  Chisel,  Green  Yair, 
Jargonelle,  Lady  lemon,  Muirfowl  egg,  Warden, 
Winter  Citron,  and  Lammas* 

On  the  banks  of  the  Forth,  the  favdorite  apples 
are,  the  Fair  Maid  of  France,  Green  Fulwood^ 
Hawthomden,  Orthodox  courpendu,  Oslin  pip- 
pin, and  Thorle :  the  pears  are,  the  Crawford, 
Grey  Auchan,  Mtiirfowl  Egg^  St  James's,  and 
Yair. 

TTie  sorts  of  apples  chiefly  cultivated  iii  tiitf 
fioftbem  districtB,  are^  p6krmains,  redstreaks^ 
calvilies,  codlins^  golden  rennets,  jennetings^ 
Kentish  filbasket,  monstrous  rennet^  nonsuch/ 
early  golden  pippin,  ribstmi  pippin,  royal  russefv 
trancqparent,  Hawthomden,  Yorkshire  green,  ld» 
mdn  pippin^  oslin,  ^een  of  En^^imd,  est's  head^ 
and  courpendu. 

The  pears  are  principally  the  ^ml  egg,  heu 
gamots,  bonchrcrtien,  jargoneliei^  crasHtne,  ^eett 
chisel,  aiiehan,  oi*  grey  gtide^fe^  little  musk^ 
beurr6s,  and  Lammas. 

The  cherries  are  Kentish,  May-duke,  sindnio- 
rella,  with  the  gean,  or  brandy  cherry. 

The  plums  are^  the  green  gage,  the  magiiun< 
bonum,  and  the  black  perdrigon.  * 

Such  are  a  few  of  the  most  valuable  frUit-tr6es 
cultivated  in  the  orchards  of  Scotland.    Thougb^ 


•  Se6  Gen,  Hep.  of  Scotland,  Vol.  11.  p.  174.  For^  list 
of  the  principal  Apfiies,  Pean,  &6.  cultivated  in  the  Glydes* 
dale,  and  in  the  Carse  of  Gowrie  Orchards;  see  Appendix  (Xr)v 
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Bome  are  exclusively  occnpied  with  apple  tteesg 
the  greater  prqKnrtion  are  mixed  orchards,  con- 
taining aj^les,  pears,  and  plums ;  a  few  cherry^ 
trees,  together  with  small  fruits,  or  gooseberries 
and  currants,  as  undercrops* 

Hie  limits  of  this  Abstrtct  only  permit  us  to 
notice,  more  particularly,  a  few  of  the  more  va- 
luable varieties  of  the  apple  and  pear,  before  pro- 
ceeding to  the  consideration  of  the  formation  and 
g&ieni  management  of  orchards. 
.  The  Apple-tree  {Pjfrus  maJm^  var.  satha,  L.) 
belongs  to  the  class  IcosaiMlria,  order  Pentagjmia, 
and  aatural  order  Rosacese  of  Jusdeu.  Many  of 
the  cultivated  kinds  have  been  imported  from 
the  omtinent  at  difiereM  periods,  and  many 
others  have  been  raised  from  the  seed  in  this 
country. 

The  following  selection  of  a  few  d  the  finer 
kinds  of  apj^  and  pears,*  iure  adiq[)ted  either  for 
th^  garden  or  the  orchard^  and  are  generally 
good  bearers. 

Applet. 

CodlioB;  €ariifle,  Keswick,  Nonpareil, 

Kendsb,  and  Royal,  Pippins;  Carlisle,  Keswid^^ 

Hawthomden,  &c 

jennetii^  or  Jime-eating,  Rennets;  Grey,  Golden, &c. 

MargareL  {loyal  russet 
MargiU, 

1.  The  different  varietJes  of  codlins,  are  chiefly 
baking  apples.    The  Carlisle  codlin  possesses  thd 
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peculiar  property  of  being  fit  for  use  at  an  earlier 
period  of  its  growth  than  any  other  apple,  mak* 
ing  an  excellent  tart,  when  no  larger  tiian  the 
«iiudlest  plum.  When  it  is  about  the  size  of  a 
large  nutmeg,  it  may  be  made  into  apfrfe  marma^ 
lade,  or  a  dried  sweetmeat,  which  rivals  the  fin- 
est Portugal  plum.  When  fuDy  ripe,  in  the  begin* 
ning  of  October,  it  k  not  only  much  admired  for 
baking,  but  i»  reckoned  a  good  eating  apfJe,  and 
will  keep  till  January  or  February,  if  duly  attend- 
ed to.  The  tree  is  hardy,  a  great  bearer,  and 
not  liable' to  disease ;  and,  if  propagated  by  slips^ 
sadcers,  or  layers,  it  yields  fruit  in  the  first  or 
second  year.  It  thrives  without  any  particular 
attention,  and  may  be  planted  nearer  together 
ftan  most  other  kinds  of  apples. 

The  best,  though  not  the  usual  mode  of  propa- 
gation, is,  by  (dipping  off  small  branches,  which, 
near  their  junction  with  the  stem^  put  out  a 
kind  of  excrescence  with  half^formed  roots,  st- 
mflar  to  the  Bur-knot,  or  original  aj^e.  Full- 
grown  trees  of  this  species,  will  3rield  fit>m  ten  to 
twelve  Winchester  bushels  of  fruit,  worth  from 
8s.  to  9s.  per  bushel. 

The  Carlisle  OxJIin,  though  hardy,  requires 
some  degree  of  shelt^r  and  a  gopd  loamy  soil, 
which  should  be  frequently  manured  to  produce 
large  crops. 

The  Keswick  Codlin  has  never  fai|ed  to  bear  a 
crop  since  it  was  planted  in  the  Episcopal  garden 
at  Rose  Castle,  Carlisle,  upward?  of  twenty  years 
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figOf  The  tree  19  a  very  cof  iou»  oearer»  the  fruH 
considerably  larger  than  the  Carlisle  codlin,  and 
fof  fine  flavour  ^  but  does  not  keep  beyond  the  her 
ginning  of  December.  Jt  flourishes  best  in  a 
j^trong  Iqamy  soil. 

Both  the  Carlisle  and  Keswick  Codlin  have  anr 
fiwered  uncommonly  welt,  planted  singly  eras 
standards,  in  Roxburghshire,  in  Dumiries*diiie, 
in  Galloway,  and  in  Fife.  ^ 

2,  The  Hawtbornden,  or  White  Apple  of  Haw- 
thornden,  derives  its  name,  from  the  romantic 
seat  of  tl|e  poet  and  historian  Drumtnood,  iq  Mid* 
Xx)thian,  It  is  a  good  summer  apple,  but  does 
pot  keep  long :  it  is  a  free  grower,  and  bears 
quickly  and  plentifully ;  but  shofft4ived9  general* 
ly  showing  symptoms  of  decay,  when  twdve  or 
fifteei^  f^^T^  old.  It  is  well  calculated  for  a  tem- 
porary tree  either  in  the  garden  or  orchard,  and 
fs  much  employed  for  this  purpose* 
.  8.  Jenneting,  or  Jpne*eating,  is  a  small  firuit, 
but  very  early  ripe.  It  is  perhaps  inferior  to  the 
Oslin,  Margaret,  and  some  other  early  apples } 
but  no  one,  observes  Mr  Ncil^  possessed  of  a 
healthy  jenneting  tree  in  full  bearing,  would  wit* 
^ingly  pfirt  with  it. 

4.  Thp  Margaiet  or  Magdalene  Apple^  is  an 

f  See  Mem.  of  the  Caled.  Hon.  Soc.  vqI.  i.  p«  3?7.  These 
trees  rqay  be  hud  from  all  the  nurseries  in  Scotland,  and  in 
thQ  north  of  England ;  the  price  from  9d.  to  Is.  each;  and 
they  may  be  planted  at  any  time  from  October  to  March  in* 
plusWe* 
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early  finite  and  of  gocxl  Savaar,  hat^  fike  tbe 
Hawthornden^  does  not  Iseep  Img.  The  tree  & 
<^  middlings  size,  and  generally  prodbdive^ 

5.  The  Margin  is  esteemed  a  Tery  good  late 
apple,  fit  for  the  dessert  in  the  month  of  Jainc«^ 
ary. 

0.  The  Nonpareil  is  mie  of  the  best  i^iples 
known,  and  the  chief  of  tbe  msset  tribe :  it  is 
rather  a  flat-shaped  frnit,  with  a  sharp,  pleasant^ 
h^-flavoured  juice.  It  is  scarc^  ripe  till  th& 
end  of  November ;  but  it  will  keep  till  May.  Tbe 
tree  grows  to  a  hirge  size;  and  m  a  good  8oiI» 
snch  as  a  hazely  loam,  it  bears  freely* 

The  Scarlet  Nonpareil  ripens  more  freely  than 
the  former  J  and  the  fruit  becomes  larger,  amd 
more  smooth  and  plumps  being  at  the  same  time 
highly  charged  with  the  iavoiir  of  the  Nonpareil ; 
it  is  in  season  in  Jamiary  and  Pdbruary.  '^ 

7.  Pippins.  The  Nonsttch  is  a  well  known  pip. 
pin ;  the  tree  is  rather  subject  to  tbe  canker.  Ink 
it  generally  bears  more  or  less  every  season* 

The  Aromatic  pippin  receives  its  name  from  its 
fine  flavour ;  the  side  next  the  sun  is  of  a  bright 
.fusset  colciur,  the  othw  side  yellowish ;  it  is  an  ex-* 
ceHent  apple  for  about  three  weeks  in  September, 
but  does  not  keep  much  longer.  The  tree  is  of 
low  growth. 

Tbe  Newton  pippin,  and  Spitsenberg  apjde,  are 
two  American  sorts,  which  have  of  late  years  be« 


*  See  Edin*  Encyc.  Art.  Horticulture. 
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come  fkvourites  in  some  parts  of  this  country* 
The  former  was  introduced  from  Long  Islandt 
New  York,  and  is  a  beautiful  and  excellent  apt. 
pie.  The  Spitsenberg  is  also  a  very  good  fruity 
with  somewhat  of  the  pine-apple  flavour;  the  tree 
requires  a  sheltered  situation^  and  a  good  soil.  * 

Hie  Oslin,  or  Arbroath  pippin,  (Orzejon  of 
Forsyth),  is  a  very  good  apple,  excelled  in  ^vour 
only  by  the  Nonparedl,  over  which  it  has  the  adr 
vantage  of  ripening  in  a  worse  climate*  It  is  par- 
ticularly described  by  Dr  Duqcan  senior*  in  the 
iirst  voluifie  of  the  (Mpdonian  Horticultoral  Me? 
n^qirs,  who  gives  it  the  app^ation  of  the  ^  GoLdr 
en  Original  Apple.  ^  By  professional  gard^iers 
in  the  neighbmiihood  df  Edinburgh,  it  is  style4 
the  Mother  Apple,  and  in  di^ent  parts  of  £ngi 
land,  it  is  denominated  the  Bur-knot  Apple. 

It  is  easily  and  VBfidly  propagated  by  slips. 
TYie  Doctor  mentions,  that  of  fifty  branches,  (each 
including  a  knot  or  bur),  detached  early  in  the 
spring,  and  planted  in  the  garden  of  Mr  Peacockt 
at  Pilrig,  near  Edinburgh,  more  than  one  half 
blossomed  the  same  year,  and  producjsd  ripe  fruit 
in  tha  autumn,  and  promised  to  form  perqaanent 
fruit4>earing  trees.  This  apple  has  been  from 
time  immemorial  cultivated  at  St  Andrews,  an4 
Arbroath,  where  there  yfere  formerly  magnificent; 
monastical  esti^lidiments,  hf  whom,  Mr  Neil  sup? 
poses  it  was  introduced  from  Francf&f 

* ^ —     ■ 

f  See  Edin,  Encyc  Art.  Hord(mlturet 
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The  Qslin,  or  Qrigioal  Apple>  has  nat  the  pro- 
perty of  being  a  keeping  ^ple.  It  is  used  with 
(aprei^est  advantage  immediately  when  it  falls  from 
the  tree,  at  whidi  time  very  few  i4>ples  are  supe- 
rior to  it,  either  in  appearance,  in  flavour,  or  in 
taste.  From  its  beautiful  yellow  colour,  when 
fully  Tipe,  Dr  Duncan  thinbs  it  not  improbable^ 
thi^  it  is  the  Aurea  mala^  so  much  esteemed  by 
the  Romans,  in  the  days  of  Virgil ;  ^  and  he 
adds,  that  '  a  fertile  imagination  may  carry  it  to 

*  much  more  ancient  times,  and  suppose  it  to  be 
<  the  Gdden  Apple  whidk  grew  in  the  Garden  of 

*  the  Hesperides.  -  t 

The  Ribston,  the  Golden,  Mid  the  Balgone 
pippins,  aH  produce  small,  but  beautiful  and  ex- 
cellent fruit,  though  they  arp  fully  better  calcu- 
lated for  the  garden  than  the  orchard. 

The  Holland,  and  Kerry  pippins  also,  toge- 
ther with  several  new  varieties  prppagated  by  Mr 
Knight,  such  as  the  Downton,  the  Yellow  Inges- 
trie,  and  the  Wormsley  pippins,  and  Hugbes^s 
New  Golden  pippin,  have  all  deserved  a  high 
character,  t 

8.  Rennets.*— The  Grey  rennet,  (ReineUegrise)^ 
is  a  middle-sized  fruit,  of  a  de^  grey  colour  next 
the  sun,  and  on  the  other  side  intermixed  with 


f  *  Quod  potuiy  pueroy  sylvestri  ex  arbore  lecU 

Aurea  mala  decern  mbi.  *  Viro.  Eel.  $• 

4-  See  Mem.  Caled.  Hort.  Soc  vol  I  p.  241. 
^  Se^  Eip.  ^cyc*  Art.  Horticulture, 
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yeDow;  it  is  a  juicy  saccharine  apple ;  ripens  in 
OctobeTi  but  does  not  keep  long. 

The  Golden  rennet,  (Remetle  doree\  is  a  good 
jqpple,  ripening  by  the  end  <^  September,  fit  ei« 
ther  for  the  table  or  the  kitchen,  and  keepii^  tfll 
February. 

The  Canadian  rennet,  (^Remetk  de  Trianon  of 
the  French),  is  a  large  fruit,  of  a  yellow  colour, 
with  a  tii^e  of  red :  and  also  keeps  till  Feb> 
maty. 

9*  The  Royal  russet,  or  leathwcoat  russet,  is 
ao  named  from  the  deep  russet  colour  of  the  skin : 
the  tree  grows  to  a  large  size,  and  bears  very  firee- 
\y.  It  produces  a  large  fruit,  of  an  oblong  figure, 
broad  towards  the  base,  fit  either  for  the  table,  or 
for  baking.    It  keeps  till  the  m<mth  of  April.  * 


Pears. 

The  Pear  tree  {Pyru$  commmds^  L.)f  is  natu- 
ralised in  some  parts  of  Britain,  and  figured  in 
«  English  Botany, '  t.  178*.  The  date  of  the  in- 
^troduction  of  the  earliest  cultivated  varietiies  is 
not  known  :  for  most  of  them  we  are  supposed  to 
be  indebted  to  France  and  the  Netherlands. 

Pears  are  distinguished  according  to  the  season 
in  which  they  become  fit  for  use,  into  summer, 
autumn,  and  winter  pears.    Summer  pears  must 

*€ee  Edin.  Encyc.  Art.  Horticulture^  vol.  xi.  p.  21  !• 
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be  used  as  they  rqpen,  none  of  tliem  keeping  more 
than  a  few  days :  autumn  pears  do  not  ke^  much 
more  than  a  fortnight ;  and  winter  pears  are  ga- 
thered in  dry  weatiier,.  before  being  fully  ripe» 
and  kept,  some  for  several  weeks^  and  others  fw 
mpnthsy  before  they  are  used.  * 

The  few  following  are  supposed  to  be  among 
the  best  kinds  either  for  the  garden  or  orchard^ 
at  present  cultivated  in  Scotland. 

SuHMBa  Pears. 

Oreen  Chisd,  5*  Muscats,  August,  latdo,  kio. 

Green  Yair,  Red  Muscadelle^ 

Jargonelle,  Summer  Bergamot, 

LidDguevillc^  Summer  Bonchretieiu 

Autumn  Pears. 

Aucfaan^  GanseFs  bergamot^ 

JO.  Autumn  bergamot,  Swiss  bergamotf 

Brown  beurr^,  Muirfowl  Egg, 

Winter  Pears. 

1.5.  Aston-town  pear.  Poire  ti'Auch, 

Elton  pear,  Swan  Egg, 

Holland  bergamot,        20.  Wormsley  bergamot,  &c. 

1.  The  Green  Chisel,  or  Hasting  pear,  as  de- 
scribed by  Mr  Neil,  t  is  of  a  whitish  green,  when 


*  See  Edin.  Encyc.  Art.  Horticulture,  toL  xi.  p.  211. 
f  Ibid. 
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ripe  i  has  a  vety  thin  skin,  flesh  melting  and  su» 
gary ;  but  when  too  ripe,  mealy. 

2.  The  Ghreen  Yair,  or  Green  pear  of  the  Yair, 
is  of  Scottish  origin,  and  is  supposed  to  have 
derived  its  name  from  an  ancient  seat  on  the 
banks  of  the  Tweed,  near  Selkirk.  The  tree  is  a 
copious  bearer,  with  small  green  fruit,  sweet  and 

Juicy,  but  deficient  in  flavour. 

3.  The  Jargonelle,  (ctdsse  Madame  of  the 
French),  is  a  well  known  fruit,  genendly  culti- 
vated, either  against  walls  or  as  dwarf  standards. 
The  pu)p  19  $w)eet,  juipy,  and  has  a  djghtly  musky 
flavour.  It  ripens  in  August,  but  ^bes  not  keep 
long. 

4.  The  LongueviUe,  is  very  generally  diffiised 
overScotlai^  where  many  aged  trees  of  thi^spe^ 
cies  exist  in  the  vicinity  of  ancient  monasteries. 
It  is  accounted  a  good  summer,  or  early  autumn 
fruit.  The  Longueyilie  of  Jedburgh,  in  Rox- 
burghshire, is  supposed  by  Mr  Neil  to  be  a  par- 
ticular variety,  the  fruit  possessing  the  quality  erf* 
keeping  for  many  weeks  :  the  tree;  at  that  place 
are  very  old,  and  evidently  the  remains  of  or- 
chards  or  jjardens  belonging  to  the  rjch  religious 
establisliment  which  once  flourished  there.  * 

pf  Muscats.— »-Tlie  August  muscat.  Royal  mus- 
pat,  Hanyille,  ^r  Poirp  d'Averat,  is  one  of  the 
best  summer  pears  yet  known.  It  is  a  roundish 
flat  pear,  shaped  like  a  bergamot ;  skin  smooth, 

*  See  Edin.  Encyc.  Art.  Horticulture. 
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of  a  whitish.yell(^  colour,  juice  richly  sugared 
and  perfumed*  The  fruit  is  produced  in  clusters, 
and  a  great  bearer.  * 

The  Little  muscat  is  of  a  longish  shape,  of  a 
yellow  odour,  except  next  the  sun,  where  it  is 
red*    It  is  ripe  in  August* 

6.  The  Red  Muscadelle,  or  La  beUissime,  is  a 
large  beautiful  fruit,  of  a  yellow  colour,  with  red 
stripes;  melting,  and  of  a  rich  flavour,  when  not 
too  ripe. 

7.  The  Sununer  Bergamot,  or  Hamden^s  her* 
gamot,  is  around,  flattish  pear,  of  a  fine  greenish^ 
yellow  odour;  the  pulp  melting,  and  the  juice 
highly  perfumed. 

8.  The  Summer  Bonchretien,  is  a  large  oblong 
firuit,  with  a  smooth  thin  dun,  of  a  whitish-green 
colour,  but  red  next  the  sun ;  fiiU  of  juice,  and 
cdT  a  rich  perfumed  flavour.  It  succeeds  as  a 
standard,  only  in  favourable  situations  in  the 
south  of  England. 

Autumn  Pears.  '         ^ 

9.  The  Auchan,  is  an  excellent  pear,  of  Scot- 
tish origin,  and  received  its.  namefiDm  an  andeift 
seat  in  the  parish  of  Dundonald,  in  Ayrsiiire. 
The  tree  is  a  free  grower,  a  plentiful  bearer,  and 
well  calculated  for  a  standard.  The  fruit  is 
sweetish,  with  a  peculiar  and  rather  agreeable 
flavour.    The  kinds  denominated  Summer  Au- 


•  Miller,  NeU,  ko. 
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chan,  and  the  black  or  wintet  Auchan,  are  small 
late  varieties,  said  not  td  be  worth  cultovat-* 
ing.  • 

10.  The  Autumn^  or  English  Bergamot,  is  a 
smaller  fruit  than  the  summer  bcrgamot;  the 
flesh  is  melting,  and  the  fruit  richly  perfumed* 
The  tree  is  a  free  grower,  and  a  great  bearer. 

!!•  The  Brown  Beurre,  or  Red  beurre,  is  a 
large  and  long  fruit,  of  a  brownish-red  colour 
next  the  sun  ;  melting,  and  of  sharp  rich  Juiceg 
slightly  perfumed.  It  is  one  of  die  best  Autumn 
pears,  but  requhres  good  soil  and  shelter,  and 
flourishes  best  with  a  good  aspect  on  a  wall. 

12.  Gansel's  Bergamot,  is  an  English  pear, 
raised  from  the  seed  of  the  Autumn  bergamot, 
by  the  late  General  Gansel,  at  Donneland  Hall, 
near  Colchester,  and  is  nearly  allied  to  its  parent* 
In  good  situations  the  tree  thrives  excellently  as 
a  standard ;  and  if  the  fruit  be  gathered  in  the 
middle  of  October,  it  is  in  perfbction  about  the 
middle  of  November,  t 

13.  The  Swiss  Bergamot,  is  a  round  fruit,  with 
a  tough  skin,  of  a  greenish  colour,  striped  with 
red;  meltingandfullof  juice,  slightly  perfumed; 
and  a  copioi^  bearer. 

14.  The  Muiifowl  Egg,  is  a  Scots  pear  of  good 


*  See  Edin.  Encyc.  Art*  Horticullure. 

f  Ibid.  Gansel's  Bergamot,  when  budded,  or  grafted  on 
the  Swan-E^  pear«tree|  yields  fruit  of  a  very  superior  qua- 
Kty.  I 
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quality ;  ripens  in  September,  and  keeps  for  a 
considerable  time»  The  fruit  from  standards  id 
high-flavoured. 

WiNTBR  P£AR8« 

15.  The  Aston-town  Pear,  is  a  native  of  Aston* 
town,  in  Cheshire  j  its  branches  have  a  tendency 
to  twist  round  in  growing  upwards.  The  young 
shoots  are  pendent,  and  the  blossoms  produced 
chiefly  at  the  extremities.  The  leaves  are  small 
and  oval.  The  fruit  somewhat  resembles  the 
Swan-Egg  pear;  is  of  a  greenish  colour,  spotted 
with  russet ;  when  ripe,  is  melting  and  hi^-fla- 
voured.  It  is  in  perfection  early  in  October,  but 
does  not  keep. 

16.  Among  English  pears,  the  Elton^  ^figured 
in  the  London  Horticultural  Transactions,  VoU  II.) 
though  not  much  known,  is  deserving  of  more 
general  attention.  It  ripens  from  the  middle  to 
the  end  of  September,  and  is  described  as  unit- 
ing much  of  the  fine  flavour  of  the  bergamots, 
with  the  ipelting  softness  of  the  beurres.  The 
original  tree  stands  in  an  orchard  of  seedh'ng 
pears  at  Elton,  in  Herefordshire^  about  a  hundred 
and  fifty  years  old,  but  still  healthy.  ^ 

17.  The  Holland  Bergaraot,  is  a  good  pear,  of 
a  greenish-yellow  colour ;  tender  and  high  fla- 
voured :  it  must  remain  on  the  tree  till  the  ap- 
proach of  frost,  and  keeps  till  May. 

•  Ediiu  J^ncyc  AxU  HorticuHim. 
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18.  The  Poire  d'Auch,  as  described  by  Forsyth, 
resembles  the  Colmart,  but  fuller  towards  the 
stalk,  and  without  exception  the  best  of  all  the 
winter  pears*  ♦ 

19*  The  Swan-Egg  is  a  good  winter  pear,  for 
use  in  December.  It  is  egg-shaped,  of  a  green 
colour,  thinly  spotted  with  brown  ;  melting,  and 
abounding  with  a  pleasant  juice.  C^  standards, 
the  fruit  acquiies  a  very  high  flavour. 

20.  The  Wormsley  bergamot,  is  a  new  pear, 
among  other  varieties  raised  by  that  celebrated 
horticulturist  Mr  Knight,  from  the  blossom  of 
the  autumn  bergamot,  stripped  of  its  stamina, 
and  dusted  with  the  pollen  of  the  St  Germain* 
It  is  a  good  melting  pear,  and  the  tree  grows 
freely  on  any  ordinary  soil,  and  has  the  advantage 
of  being  very  hardy.  The  fruit  ^  remains  on  the 
tree  till  the  end  of  October,  and  is  in  perfection 
about  three  weeks  afterwards,  t 


♦  Fotsyth  on  Fruit  Trees,  Ac 

f  For  a  mmute  and  copious  description  of^  most  of  the 
finer  sorts  of  apples,  pears,  and  plums,  &c.  Iidapted  to  the 
garden  in  Scotland,  see  Mr  Neil's  excellent  Treatise  on  Hor« 
ticulture,  so  often  referred  to,  Ediu.  Encydop.  VoL  XI.  Part  L 

To  those  who  have  small  gardens  ot  orchahis,  and  room 
only  for  a  few  trees,  Mr  Forsjth  recommends  the  foUowin^ 
kinds  as'tbe  most  nsefiil  and  profitaUe,  and  which  will  iuniiib 
a  regular  succession  of  fruit. 

Summer  FsaiuL 
The  Green  Chbd ;  the  Jargonelle  t  the  If  u&  i  the  Sonn 
mst  Bergamot;  and  Summer  Bonchretien.  1 
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Sbct.  IL-^Of  the  FoBMATKnr  and  Mana^iUcent  b^ 
OacaAiuis. 

» 

The  rearing  of^xtemive  orchards  in  Sixytfand^ 
is  comparatively  but  a  late  jmprov^itieiit^  ami  hi^ 
therto  principally  confined  to  th^  Vale  of  Clyde, 
(especially  betwixt  Lanark  and  Glaj^gow),  and 
the  Carse  of  Gowrie* 

In  the  formation  of  an  orcihard,  the  primary 
requisifcei^  that  demand  attention^  are^  the  nature 
of  the  soil»  ftubaoil,  situation  and*  shelter,  &c*. 

§  1.  Soil  and  Subsoil. — The  nature  of  the  soil, 
at  the  first  formation  of  an  orchard,  is  an  object 
of  essential  importance.  The  various  seiils  dis- 
tii^uished  by  agriculturists  and  horticulturists, 
consist  of  the  8im|>le  earths  of  the  chemists,  par- 
ticularly argil,  silex,  and  lime,  mixed  in  different 
proportions*  A  mixture  of  clay  and  sand,  is  call- 
ed loam }  and,  according  as  the  one  or  other  of 
these  earths  predominates,  the  soil  is  denominat- 
ed a  clayey  or  a  sandy  loam.    When  oxide  of 

AuTVMw  Peabs* 
The  Atttunm  Bctgamot ;  Brown  Betnrr^y  'Dojtsokif  or  St 
Midnel ;  Graiuel's  Bergamot ;  Orange  Bergamot;  andSwam's 

WlNTBB  PbABB. 

The  Bergamot  de  Basque ;  ChaomontcUe ;  Cofanar;  Crat- 
sane;  L'Eschasserie ;  Poke  d'Auch;  St  Germain;  and  Wia- 
ter  Bonchretien. 

VOL.  V.  B'e 
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iron  prevails,  and  renders  the  clay  hard,  and  of 
a  dark  brown  or  red  colour,  the  soil  is  termed 
ferrugfoourloam,  or  more  generally,  tiH.  These 
two  species  of  soil  ape  9A  that  require  particular 
explanation  in  this  place ;  as,  the  nearer  the  soil 
approaches  to  a  good  loam,  it  is  the  better  adapt- 
ed to  most  kinds  of  fruit^bearing  trees ;  and  the 
more  nearly  allied  to  tiH,  t^  worse.  * 

The  soil  best  adapted,  to  most  kinds  of  ap- 
ple-trees in  general,  is  a  deep  and  rich  loam, 
^idien  under  the  plough :  in  this,  the  trees  grow 
>Mth  the  greatest  luxuria»ee»  and  produce  the 
richest  fruit  TW  best  sorts  of  pears  also,  prefer 
the  rich  loate  to  every  other. 

Fruift  trees  of  different  descriptions,  therefore, 
-but  pnrticularly  the  apple  and  pear,  if  planted  in 
tl»  drier  sorts  of  deep,  strong,  ioamy  eofl,  ia  si- 
tuations not  too  much  exposed,  will  generally  be 
attended  with  the  greatest  profit  und  access: 
but  they  have  never  been  found  to  succeed  in  a 
-cold,  wet  bottom ;  the  roots  n^  sooner  reaching 
^he  (ill,  llian  the  top  evivices  a  stonted  appear- 
anoe^  and  they  never  do  more  good,  t 


*  While  the  nomeadstime  itf  anla  remains  so  imperfect  as 
it  now  IS,  diete  seems  JiOfpffopdety  in  enlsfging  em'Uie4iftr- 
jent«anelies.  fiome  Judioions  remarks  on  die  priociplas  en 
which  they  should  be  distinguished  and  named,  may  be  feond 
in  Uie  Agricultural  Report  of  Boss  and  Cromarty,  drawn  up 
hf  Sk  George  Maekenaie,  Baot.  See  Bdin.  Eacyc  Art^ 
HorticnkuBa^ 

f  Mr  William  Smith,  in  carrying  on  the  inirestigstioBs  for 
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Herein  consists  one  graat  exctflenee  of  the 
orchard  groands  on  the  Clyde.  They  consist  ei« 
tber  of  shelvy  bankg^  which  are  always  dry  below, 
or  of  fine  loamy  m^dd,  on  the  flat  banks  of  the 
river,  which  are  free,  porous,  and  not  too  reten« 
tive  of  moisture.  In  this,  and  their  very  &vour- 
able  exposure  and  shelter,  they  have  deservedly 
attained  to  a  high  reputation^ 

Some  apple  trees  however,  the  Stjrre,  and  Gold* 
en  pippin,  in  particular,  form  exceptions  to  the 
general  rule,  and  flourish  most  in  a  hot  and  sfaal- 
low  soil  <n[k  a  lime  or  sand  stone.  'Die  inferior 
kinds  of  pear  trees;  also,  will  even  flourish  where 
the  soil  scarcely  prodoces  herbage.  * 

Though  much  depends  on  adi^Dling  the  trees 
to  the  soil  and  situation,  yet  it  cannot  be  denied 
that  ensry  tree  seems  to  have  its  &vc»srite  soil, 
and  in  this  respect  requires  to  be  gratifled;  and 
even  the  same  impedes  of  trees,  ei%rsfted  on  the 
same  khids  of  stod^s,  are  often  seen  to  produce 
firuit  diffn«st  boA  inequality  and  quantity,  in  the 
ifwy  same  soil  and  exposure* 

When,  th^r^ore,  the  cultivator  has  disocMrered 
the  varieties  most  congenial  to  the  soil  and  sitoa* 


hb  krgs  Msp  of  Uie  Strata^  Etij^d,  iKNdbecyrerad,  tmong 
other thiags relating  t9 xaB^taMe pfodueta,  thataU  tbtcfaicf 
cider  districts,  and  the  sitet  of  all  the  best  apple  orcliards» 
w&t  on  the  same  stratum  of  red  marl,  which  stretches  across 
the  island  from  Dorsetshire  to  Yorkshire.  Gen.  Rep.  Vol.  II. 
*  See  Herefordshire  Reprint.  Report,  p.  77« 

'    ise« 
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tion,  it  will  be  his  wisest  plan  to  encourage  them, 
by  multtphing  grafts  of  them  on  his  other  and 
less  productive  tr^es^  or  by  forming  new  addi- 
tional trees  of  those  success&l  sorts.  Where  the 
soil  is  shallow,  and  the  subsoil  bad,  it  is  by  fol« 
lowing  this  plan  only  that  large  crops  of  apples 
can  be  regularly  procured ;  the  new  wood  of  the 
grafls  bearing  for  a  few  years,  and  then  giving 
place  to  other  grafts.  * 

In  selecting  a  spot  for  an  orchard,  the  subsoil 
requires  particular  attention;  as  no  excellence 
€^  culture  or  management  can  compensate  the 
want  of  a  dry  comfortable  bottom.  Whenever 
the  roots  of  a  fruit-tree  reach  a  cold  and  wet  till, 
the  top  becomes  stinted,  and  the  tree  sickens  and 
decays* 

$  2.  SUuaMan  and  £ci|KMt<re.— nSteep  and  slop- 
ing banks,  with  a  south,  south-east,  or  south-west 
exposure,  and  screened  from  the  north  and  north- 
east winds,  are  in  general  best  adapted  for  or- 
chards; the  declivity  rendering  elfiM^tual  drain- 
ing comparatively  easy.  The  most  flourishing 
;a»d  productive  orchards  in  Scotland  are  situated 
on  the  steep  banks  of  the  Clyde  and  the  Jed.  t 
It  is  a  general  rule,  that  there  should  be  no  tall 
trees  on  the  south  side  of  a  garden  or  orchard 
immediately  contiguoiB,  as,  during  winter  and 

*  This  is  the  plan  successfully  followed  by  Mr  James  Mac- 
donaldf  gardener  to  his  Grace  the  Duke  of  Buccleugh,  at  Dal- 
keith  Park. 

t  Edin.  EDcy<;.  Art.  Horticulture. 
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early  spring,  they  intercept  the  rays  of  the  sun, 
at  a  time  when  every  sun-beam  is  valuable. 

S  3.  Shelter  is  another  primary  consideration  in 
the  original  formation  of  an  orchard.  If  planta* 
tions  exist  in  the  nei^bourbood  of  the  site  in- 
tended,  advantage  may  be  taken  of  them,  taking 
care  to  keep  at  a  reasonable  distance  from  them, 
so  as  to  guard  against  the  evil  of  being  shaded. 
If  forest-trees  do  not  exist  previously  on  the 
territory,  screen  plantations  must  be  re^ed  as 
quickly  as  possible.  Larch,  sycamore,  spruce 
and  Balm  of  Gilead  firs,  from  their  rapid  growth, 
have  been  recommended  for  this  purpose. 

The  late  William  Harvie,  Esq.  of  Brownlee,  to 
whom  the  Vale  of  Clyde  is  chiefiy  indebted  for 
its  valuable  orchards,  transmitted  us,  in  18X0,  a 
detail  of  his  general  practice  in  the  rearing  o|^ 
fruit-trees  on  elevated  ground,  on  th^  banks  of 
that  river,  of  which  the  following  is  an  extract 

•  The  first  thing  is  to  enclose  and  shelter,  with  a 

•  bek  of  planting  at  least  fifty  feet  wide,,twenty- 

•  five  feet  to  be  {Wanted  at  first,  and  in  twelvqr  or 

•  fifteen  years  afterwards,  the  remaining  twenty- 

•  five,  when  the  first  planted  trees  begin  to  get 

•  thitt  of  branches  near  the  roots ;  a  close  screen 

•  being  thus  secured  for  a  much  longer  period^ 

•  than  if  ajU  the  trees  had  been  planted  at  once- '  • 

•  Excellent  in3tructi9n8  for  the  formation  of  screen-plan- 
tatipDs,  as  weU  as  for  tlie  regulation  and  management  of  forest- 
trees  in  general,  may  be  found  in  *  the  Planter's  Kalendar,  * 
by  Nicol  and  Sang. 
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5  *.  Trenehmg^  Dr^kig^  and  Mamrmg.^^T^ 
preparo  the  gromid  for  the  young  fniit-treeB,  Mr 
Haryie  fecommencb  trenching  the  grmin4  chir* 
ing  the  winter,  eighteen  k^  twenty  im^bes  deep^ 
and  pointing  in  well  rotten  dung  early  in  wm* 
tner,  (or  early  in  spring  if  inteoded  for  potaitoeB 
or  turnips  the  first  season),  that  it  may  be  com-' 
pletely  incorporated  with  the  soil  before  the  M- 
ing  of  the  leaf;  at  which  time,  if  the  ground  be 
tolerably  dry,  the  young  trees  ought  to  be  plant* 
ed:  if  not,  this  ought  to  be  delayed  tiU  the 
spring.  ♦ 

If  wind-waving  is  to  be  dreaded,  the  pits  may 
be  made  only  from  six  to  ten  indies  deep,  and 
the  b'ees  hulked  with  eight  inches  of  earthy  and 
bound  to  Makes*  By  this  practice,  also,  the  riMs 
will  naturally  foUow  die  ^ood  aurface  etftfa; 
whereM,  if  they  are  planted  in  deep  pits,  the 
roots  penetrate  the  prejudicial  subsoM,  to  the  e- 
tentual  injury  of  the  trees,  by  canker  and  othe^ 
diseases. 

Wherever  it  is  fmind  necessary,  tiie  ground  in- 


^ '  A  teixtore  of  bcrrse  $xA  06w  dung  ifl  generally  prArred 
liMrfttiit-treaL.  Hortd  Amg  is  darned  best  ftir  rtiiPlftnd,  and 
cow  diuig  for  Jigbt  land  f  hut  comj^  ia  pcefarable  Co  eidier. 
A  compoat  pf  trae  leair^p,  or  otbar  yegetaUea,  shdl  ^  ^uot 
marl,  duog*  and  ^ood  earth,  which  has  lain  twelye  months  in 
the  heap,  and  t^een  twice  turped  over,  has  been  much  recom- 
mended as  manure  for  friut-trees.  Bven  the  compost  ougfa| 
pot  to  be  too  rich.    =      •    '       • 
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tenwkBd  i#rreamig  ftrnMreea  oi^ht  to  be  aa  the* 
rw^gUy  drotned  aa  circumstances  witt  permit;. 

S  S.  Sel&ttioti  of  2Ve<?&— The  great  secret  in 
raising  a  profitaUe  orchard,  cona^te  in  the  judi« 
dous  selection  of  good  bearing  ti^ees,  and  for 
thisy  Ihere  can  be  no  better  rule  than^  axperi-* 
enoe ;  fM  the  tree  that  suits  one  sail  and  exp9- 
aoxe,  viil  not  aaawer  another*     *  l^et  aU  ^be^ 
<  kindSfbe  ptanted^ '  (observesr  the  Revarend  Dr 
Sliemng  of  HamiHoA,  who.  is  po83es$ed  of  tbe^ 
most  correct  practical  knowledge  of  the  manajsis*' 
raent  oiotthudn  in^ibe  Vale  o{  Clyde)  ^  '  let  all 
the  'kinds  b«  planted  ^t  are  supposed  to  bo 
beat  bcihk  for;  the  quality  avd  quantity  of  fruit  i 
ydu  will  ilk  due  tiiaa  ohseme ,  whicb  are  to.  be 
tiie  most  pffodui^ave ;  and  whatever  kinds  faili, 
outiiriith  them  immedlaitely  as  cuosberers  o£th^ 
ground,  and  plant  mote  of  the^  best  bearers  ii^ 
your  cBoUeetkm  in  their  ro^m.^' 
^It  m  upon  tfiia  pri^eiple  ^if&y  that  the  va^. 
hie  of  the  Oyde  cm^irds*  baa  qqadrii^ed  iji: 
the  course  of  the  last  twenty  years.    No  intelli^ 
gentforopnefiof  aiUows&  room^  to  any  kind  of  trees 
l&at  turn  out  to  baivf^badt  Ifutt*  and  more  espe^ 
dally  thai  ase  Mt  productive*     £or  thought 
some  tree9  Imn)  %  gei^^  character  foiF  good 
bearers,,  and  ^e  on  that  account  always  to  be 
preferred  i^  tM  ^^  selection,  yet  in  particular 
cases  we  are  deceived  by  them: ;  and  dierefore^ 
thou^  it  shotfM  l>e  with  reluctaSce,  out  they 
must  with  other  unproductive  bret^cn.  * 
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« You  will  hardly  believe  me,  when  I  tell  you, 

*  that  the  same  tree  is  sometimes  a  good  heaxet 

*  in  one  part  of  the  Vale,  and  bad  in  another, 
^  though  the  climate,  soil  and  exposure,  are  to  all 
^  appearance  ^ihiilan    This  is  one  of  the  facts  in 

*  the  arcana  of  frait-trees  that  remans  to  be  in. 
^vestigated  and  explained  But  undoubtedly 
'  there  must  be,  in  the  particular  situation,  some 

*  differentia  per  $e  that  is  yet  unexplored,  for -I 
fam  unwiUing  to  belie«^e  Nature  ^capricious  in 

*  her  operations. '  • 

Whatever  be  the  cause,  the  eftot  above-men* 
tioned  is  certain,  for  we  oftett  observe  different 
kinds  of  fruit,  both  in  quality  and  quanti^,  from 
different  trees  of  the  same  species  growing  in  the 
same  orchard.  No  certain  rale,  therefore,  can 
be  given  for  the  choice  of  the  kinds  that  can  he 
applicable  to  every  situation,  t  The  best,  pror 
bably,  that  can  be  given,  is  to  observe  carefiilly 
what  kinds  thrive  best  in  stnyilar  soils  and  situa- 
tions, and  to  cultivate  these,  whether  apples  or 
pears,  or  any  other  kinds. 

Young  tree^'  three  years  grafted^  are  general- 
ly preferred,  about  three  or  ibturfeet  li%h,  with 
clean  stems.  Hiey  ^ould  be  grafted  on  true 
healtby  erAb  stocks,  as  thqse  on  Iree  stocks,  or 


«  MS.  communication  froni  the  Reverend  Dr  Aksmder 
Ileming,  Hamiltot),  1810* 

^  I^eadmgtoQ8»  CarsepfGoifrieff)  Dumbarton  pippinf,an4 
Glass  Apples,  bave  ^e^  (bu^  to  produce  copiously  on  d^ 
ppor  ground. 
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seedlings  of  common  apples,  are  said  not  ta 
grow  so  large  or  regular,  nor  continue  so  long  in 
Vigour.  • 

It  is  a  general  rule  among  orchardists  in  Scot- 
land, that  One^half  of  the  fruit-trees  should  be 
autumn,  and  the,  other  winter  fruit,  that  they 
may  appear  in  the  market  all  the  year  round. 
Another  advantage  is  derived  from  cultivating^ 
both  early  and  late  variedes,  that  if  the  blossom 
of  one  be  destroyed  by  frost,  or  cold  east  ^ind, 
the  blossom  of  another  kind,  either  earlier  or 
later,  may  escape,  t 

Fruit,  in  a  manufacturing  country,  is  now  a 
vidnaUe  commodity.  Though  the  crops  are  pre« 
carious^  yet,  in  general,  they  bring  good  prices ; 
and  this  circumstance,  independent  of  agricultU'^ 
ral  improvements,  h^s  very  considerably  enhance 
ed  the  value  of  Scotch  orchards. .  Hence  the 
cultivation  of  fruit-trees  |S  now  very  minutely  at- 
tended to^  ^nd  no  man  but  an  ignoramus  or  a 
lAuggard,  allows  a  bad  bearer  in  his  orchard. 

S  6.  Distance  and  Manner  of  Planting.^— It  is 
judiciously  observed  by  Mr  Knight,  that  the  dis- 
tanc^  between  each  row,  as  well  as  the  space  t)e* 


*  3ee  Qen.  Rep.  YoK  XL  p.  184.  It  is  a  frequent  cus- 
tom in  England  to  plant  stocks,  and^  when  these  have  stood 
two  or  three  years,  to  clefr-graft  them  with  sdons-of  the  varj* 
out  kinds  of  fmit^tiees  wished  for.  This  moide  is  seldoi^ 
practised  in  Scotland.    For  Grafting,  see  §  12.  j^.  44L 

^  See  6^  Re^  Yol.  II.  p.  189. 
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tweea  each  tree>  must  depend  on  the  skoatkHk 
and  s<h1.  When  the  former  is  high  and  exposed^ 
the  trees  should  be  closely  planted,  to  afferd  eacb 
other  protection ;  and  when  the  latter  is  p^or 
and  shallow,  their  growth  will  of  cporse  be  dimi* 
Bished,  and  they  will  consequently  require  l^s 
room:  but  in  low  and  sheltered  ak^ation^  aad 
deep  rich  soils^  where  the  trees  are  Ultle  exposed 
to  winds,  and  attain  a  large  size,  wider  intervals 
must  be  allowed  thenu  In  the  former  iutiudceflw 
a  distance  of  twelve  yards  between  each  rowg 
and  half  as  much  between  eadb  tree,  will  be  suCi 
4cient  i  in  the  latter,  twenty  or  twenty*foiir  yards 
between  each  row,  and  eight  between  each  treei 
will  not  be  found  too  much*  particularly  if  tbq 
grcAmd  is  intended  for  tillagie  after  the  trees  have 
grown  to  t  considerate  $^.  * 

Where  the  ground  is  not  aftwwards  intended 
to  be  ploiighed,  standard  trees  may  be  planted  at 
9(y  or  36  feet  distant,  land  Ha;wthomdeoSj»  Ncm* 
such's  sfid  Codlins  alternately;  which  latter  ben 
in  two  or  thr^e  years  after  planting,  but  com- 
monly die  in  ten  or^tweKe  years,  aod  leavo  ti^qfa 
for  the  standards!  to  spread,  t 

With  regard  to  the  manner  of  planting  fruit- 
trees,  different  ipethods  are  adopted  in  different 
districts*    According  to  Mr  KiUght,  the  Here* 


•  See  Kii«ht'ft  Treatise^D  the  C^lare  af  the  Affl0  and 
Pear, 

f  MS.  coinmu])icatioi»ft#m  the  late  WiUism  HarMi^  Eiq. 
of  Brownleei  in  the  coua^  of  Lapark,  26th  Norember  ISIO. 
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fbrdsUrei  planters  generally  peiform  the  bnsineai 
in  the  *  quincufiK  ibrM,'  (as  recommended  in 
tiiis  Abstract  i«Mr  fbrest-trees),  or  in  stndght  lines 
crossing'  eadi  other  at  right  angles.  The  former 
tneihod  is  preferred  in  the  hop  yard,  and  pasture ; 
and  the  latter  in  tillage,  being  less  inconvenient  to 
the  ploughman.  But  it  is  evident,  that  any  given 
nnmber  of  trees  planted  near  each  other  in  rows, 
with  'Wide  intervsJs,  would  be  less  injurioos,  either 
to  pasture  or  tillage,  than  in  either  of  the  pre-^ 
ceding  methods.  *  The  trees  in  each  row, '  Mr 
Knight  remarks,  *  should  be  of  the  same  variety 
^  of  fruit,  that  no  one,  by  possessing  greater  vi-^ 
^  gour  and  hixnriance,  may  overgrow  and  diade 
^  another  $  and  that  the  whole  row  may  appear 
^  to  be  but  a  eonthioation  of  the  same  treer  The 

*  intervais^  between,  would  afford  considerable 
^  i^ace  for  the  plough  or  pasture ;  and  every 

*  tree  having  room  to  extend  its  branches  on 

*  each  side,  would  be  more  protected  than  in« 
^  jured  by  its  neighbours,  and  would  attain  near- 
'^ly,  or  quite  as  large  a  stature,  as  if  entirely  iui* 
^  aolaled.  Unless  an  orchard  be  very  large,  not 
^  more  than  five  or  six  kinds  ^should  be  planted 

*  in  it;  and  if  some  of  these  be  such  as  bloisisoin 
^  early^  md  others  late,  the  planter  will  have  aa 
'  good  a  diance  of  an  annual  supply  of  fruit,  as 
f  a  larger  number  of  kinds  would  afford  him. '  ^ 

Where  the  mode  of  cultivation  will  admit,  the 
iy>ws  should  always  extend  from  north  to  south, 

f  See  Enigfat  oa  the  Apple  sad  Fear, 
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as  in  this  direction  each  part  of  every  tree  will 

receive  the  most  equal  portion  of  light  and  heat 

§  7*  Mode  (^PUmting. — On  this  particular*  few 

emarks  are  necessary.    <  In  choosing  your  trees 

from  the  nurseries, '  says  Mr  Harvie,  *  observe 

that  the  roots  of  the  plants  are  regulady  and 

equally  spread  out,  and  not  twisted  together 

by  careless  nurserymen  ;  as  plants  with  twisted 

roots  seldom  become  healthy  or  luxuriant  trees. 

The  spil  round  where  each  tree  is  to  be  plants 

ed,  should  be  dug  or  trenched  dghteen  inches 

deep,  and  four  feet  wide»  placing  the  sod,  if 

the  ground  be  pasture,  in  the  bottom  of  the 

pits»  and  pointing  in  rotten  dung  or  compost ; 

and  if  the  trees  be  so  planted  as  to  be  capaUe 

of  resisting  the  wind,  they  cannot  be  planted 

too  near  the  surface.    This  cqieration  should  be 

performed  twelve  months  before  the  trees  are 

planted,  and  repeated  annually^.    The  autmim 

is  the  most  eligible  season  for  planting  all  lands 

of  fruit-trees.  *  ^ 

%  &  Weeding  and  Crvppmg^^^lt  is  essentially 

necessary  to  a  thriving  orchard,  that  the  ground 

be  regulady  wrought,  manured,  wd  kept  clean^ 

of  weeds ;  root  weeds  by  the  apade,  and  seed 

weeds  by  the  hoe ;  and  while  the  trees  are  young, 

the  intervals,  after  dunging,  may  be  sown  w^h 

turnips,  or  planted  with  potatoes.    Where  the 

best  orchard  cultivation  is  practised,  the  soil  a* 

fcrund  the  trees  is  regularly  dug  twice  ayear^.in 

#  M^.  coaunumcatioiu 
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spring  and  in  autumn,  and  only  green  crops  ad- 
mitted. 

In  yoong  orchards,  if  the  ground  be  arable,  and 
the  trees  planted  at  a  considerable  distance  from 
each  other,  particularly  in  England,  the  usual  ro- 
tation of  corn  and  green  crops  have  been  practis- 
ed ;  such  as  potatoes,  oats,  cabbages^  turnips  a^nd 
cloTer.  The  fdlowing  rotation  has  been  approv- 
ed of :  1.  oats;  2.  potatoes  with  dung;  3.  oats 
sown  down  with  clover  ,and  ryegrass ;  4.  hay ; 
5.  hay,  &c.*  And  as  the  trees  advance  in 
growth,  the  undercropping  is  gradually  discon- 
tinued, and  the  whcde  sown  down  with  grass,  t 
.  Stock  are  seldom  adniitted  into  an  orchard  in 
Scotland.  Upon  the  whole,  cropping  orchards, 
except  for  a  few  years,  is  not  to  be  recommend- 
ed ;  for,  without  good  healthy  wood,  and  in  full 
lea^  nothing  can  be  produced  but  crabbed,  stint- 
ed fruit.   ' 

<  $  9*  iVimti^.^-Too  little  attention,  in  general, 
is  paid  to  tl)e  pruning  of  fruit-trees  in  Scotland. 
The  pruning  knife  ought  not  to  be  spared,  where- 
ever  die  branches  are  in  danger  of  interfering 
with  one  another ;  for,  where  even  one  is  allow- 
ed to  rub .  on  imother,  the  bark  is  injured,  and 
gadgrene  is  occasioned,  which  may  eventually 
destroy  the  whole  tree.  Excessive  pruning,  bow- 
ever,  is  equaUy  to  be  guarded  against.    Many 


•  See  Gen.  Rep. 

f  Poa  nemoralis  is  a  grass  much  recommended  for  sowing 
in  orchards.    See  Neill's  Chap,  on  Orcbardsi  Gen.  Rep.  ^ 
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hrniAved  trees  annualiy  perbh  firom  this  caase. 
It  is  believed  the  present  system  of  pruning  aagbt 
to  be  precisely  reversed;  and  that,  iBstead  of 
getting  into  the  middle  of  the  treet  like  the  ig- 
norant pruner»  and  laying  about  him  to  right  a&d 
left,  the  pruner  ^ould  conBne  I^mself  almost  en- 
tirely  to  the  extremities  of  the  bearing  brandiesy 
vfaich  are  always  too  full  of  wood,  and  leave  the 
internal  parts  of  the  tree  nearly  as  he  finds  it, 
except  where  branches  cross  or  nib  against  eadi 
other.  Large  l»ranches  should  rarely  or  never  be 
amputated.  * 

The  proper  time  to  commettce  this  process,  is 
when  the  trees  are  four  years  old ;  afler  which» 
all  stand^U^  trees  in  an  (M-cfaard  diould  be  train- 
ed, pruned,  and  cleaned,  with  as  much  care  ss 
wall  trees,  in  order  to  ensure  their  productive* 
^ess.  The  principal  rules  to  be  observed  in  prim- 
ing fruit-trees,  are,  to  keep  the  heart  of  die  tree 
somewhat  thin  of  wood,  ^Bdhich  promotes  the  for* 
Jtttion  of  fruit  buds ;  to  remove  all  branches  that 
nterfere  with  each  other ;  to  taice  off  die  shoots 
dean,  and  close  to  the  stem,  or  large  isiianch; 
aever  to  let  the  branches  spread  lower  tbas  tlnee 
or  four  feet  from  the  ground ;  aad  to  cofver  tike 
wounds  with  paint  or  plaster.  And,  for  this  par* 
pose,  nothing  is  more  eflScacious  than  a  mixture 
of  horse*dung  and  clay,  well  mixed.    The  seasoa 


•  See  Kjiigfat's  Tc^tise  oa  the  Culture  of  the  Af^k  and 
*e«r. 
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for  praning  fniit  trees,  as  well  as  forest  trees,  in 
general,  is  from  November  to  March  indusive. 
Dead  branches,  however,  are  more  easily  peiV 
cetved  in  autumn,  immediately  after  the  fruit  is 
gathered. 

§  10.  OiUberhg  the  Fruk^^*  The  principal 
^  rules  observed  in  gatherings  the  fruit,  are,  tb 
^  gather  it  only  when  dry,  and  to  avoid  bruising 
'  it*  The  early  dews  of  the  morning  are  equally 
>  pemicioss  as  wetnesB  aristng  from  rain. '  *  l%e 
filovenly  practice  of  shaking  i^jfde^  and  pears, 
is  still  too  conmion  in  Scotland,  and  shoidd  be 
i^Mlisbed.  They'OUght  uniformly  to  be  plucked 
by  the  hand  into  baskets  saspettded  from  a  bough 
orkddtr,  without  ii^uring^e  fruit 

*$  11.  V^due^^-At  is  scarcely  possible  to  make 
fe9<eh  an  approximatioq  to  the  annual  vidue  of 
&;otch  opchards,  the  crops  b^g  so  variable,  and 
eo  much  diependeht  on  the  season,  and  other  cir-- 
cumstaiices.  Where  tiiey  are  let  by  the  acre)  or 
on  leaae^  die  i^ent  varies  Irofm  71  to  40/.  an  acret 
the  average  may  be  from  10/.  to  \5l.  In  the 
CSydesdale  district,  the  crop  of  old  orchards,  for 
the  aeasoo,  is  often  let  at  the  rate  of  from  9QU  t^ 
501.  an  acre,  t 

*  See  Neill'B  Chap,  on  Orchards,  Gen.  Rep.  Vol.  it. 
p.  192. 

f  ^  In  the  year  1801,  *  observes  Mr  Harvie,  in  his  Com* 
munication  formerly  referred  to,  *  one  rood  and  thirty  falls  of 

*  one  of  my  orchards,  produced  fruit  which  sold  at  15M.  in 

*  the  Glasgow  market ;  the  most  extraordinary  crop  ^ves 
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The  average  profits  derived  from  tlirivii^  of* 
chards  in  the  Carse  of  Gowrie^  is  reckoned  at 
from  16/.  to  20/.  Sterling  per  acre  j  the  under- 
crop  is  generally  worth  about  6/.  Sterling  per 
acre,  and  is  sometimes  let  along  with  the  fruit; 
but  many  of  the  old  neglected  orcliards  will  not 
bting  10?.  per  acre,  at  an  averagfe.  * 

The  orchards  of  Clydesdale/  consisting  chiefly 
ofapplesy  pears,  and  plums,  amount  to  about  350 
aci^es,  t  which,  one  season  with  another,  will  ave- 
nge 151.  Sterling  per  acre,  exclusive  of  the  un- 
der-crops ;  thus  exceeding  five  thousand  pounds 
per  annum.  The  orchards  in  the  Carse  of  Gow- 
rie,  about  fifty  in  number,  consisting  of  150  acres, 
yield  about  fifteen  hundred  pounds  per  aimiun ; 
and  if  from  three  to  four  thousand  pounds  Ster- 
ling only,  is  allowed  for  the  produce  of  all  the  other 
orchards  in  Scotland,  the  groto  produce  Will  a- 
mount  to  ten  thousand  pounds  Sterling  per  annum. 

There  is  still  aipple  room,  and  many  excdlent 
situations,  in  Scotland,  peculiarly  adapted  for  ex* 
teaiding  the  profitably  cultivation  of  fruit^ees, 
applicable  to  few  other  useful  purposes.  Were 
the  mode  which  Sir  James  Stuart  of  Coltoess  has 


*  known  in  this  country :  but  of  all  crops,  perhaps,  fruit  is  the 

*  most  precarious ;  in  the  succeeding  year,  1802,  the  whole 
'  acre,  of  which  the  above  constituted  a  part,  produced  only 
'  IS  apples,  having  been  exhausted  by  the  crop  of  the  former 

*  year.' 

*  See  Caled.  Hort.  Mem.  Vol.  I.  p.  331. 

t  Nasmyth,  Harvie,  Ac         .  5 
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idoi»tc4  ^  praetifed  more  genen^Iy^  9»ny  Ihiih 
lireds  of  acres  might  be  pHinte4  with  fmi|-tree% 
with  greiit  adi^ntage  toihe  praprietor^  ^nd  high* 
ly  orMailefeittl  to  the  couRtry, 

$  18.  Gmfiin^f-^s  the  talking  of  »  sbpot  frofp 
me  t»€^  aqd  las^rtiBg  it  iqto  anotker,  iQ  miish  ft 
jnanner  a»  that  both  may  umt^  olesely,  and  h^ 
come  one  tree :  tbis  i^  ealledt  by  the  ^noieiit 
writers  on  hn^baiidry  and  garde^ag,  inolsioD;  tp 
distiiigui^h  it  froaa  ineeulatjiig,  or  buddingt  whie^ 
th^  term  inmrere  ocuk^  The  pboots  D$Qd  tv 
graftii^  are  caUed  actons,  pr  grafb,  and  th?  ^e^ 
intended  ^  grafting  are  tenped  ^tookB.  f 

When  the  stedii  have  b^0n  t}¥m  0r  f^ur  ygas^ 
in  the  orchard*  they  ^e  ready  for  elefl*grafting^ 
which,  in  £nglafid»  is  performed  in  the  following 
manner  :-^l%e  beads  of  the  «tQ0k4  are  t^m  e^T 
with  a  saw,  and  then  smoothed  With  a  fceenl^^ii^i: 
the  height  depi^nds  on  the  funcy  uf  the  planter, 
tbongh  generaily  seven  feet ;  ^  e)?fl  iei  then  madf 
aorpss  the  centre  of  the  stump^  and  k^t  99f» 


*iii»  ■  f  gwn  m  AUK.  '  jti   Lijiim 


*  Sir  Jamet  Stuart  of  Colthess^  hai  encouraged  the  planl^ 
^g  of  Aruit-traw  on  his  eilatd,  !•  the  extent  of  not  fewer  thflj^ 
sixty  BCiw»  wilbia  the  lut  twjrije  ye^n ;  tfoA  tbe^e  are  ofate^ 
fteep  banks  fit  for  nothing  else*  The  terms  of  agreement  are, 
that  the  tenant  shall  pay  one  half  of  the  expense  of  planting, 
and  one  guinea  per  acre ;  and  that  the  proprietor shatlredeive 
one  half  of  theaanuai  produce  in  paneef  seivU  Ti^0  i^ai^for 
Swenty-tive  years.    Qen.  £ep.  Vol.  II.  p*  IS9* 

f  See  F^nyth  |mi  Ckuit^aBse^  p*  fiSS.- 

VOL.  y.  F  £ 
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with  a  wedge  of  wood,  while  two  scions  are  iii' 
verted,  one  on  each  side :  die  wood  being  witfi* 
drawn,  the  parts  close,  and  keep  the  grafb  firm 
in  their  places.  One  graft  would  be  suflkrient  to 
form  a  head  large  enough  ;  and  it  is  the  practice 
'of  some  planters  to  remove  theleast  pK>mising  of 
the  two,  where  both  strike  the  fbUowing  spring, 
and  with  a  sharp  knife  or  chisel  pare  off  the  top 
*  of  the  stock  in  a  sloping  dir^cticm  to  the  remain* 
ing  graft ;  by  which  means  the  water  is  prevented 
from  lodgiftg,  and  the  sap  is  then  directed  to  and 
concentred  in  a  smaller  compass.  It  is  proper, 
after  this  operation,  to  renew  the  compost  o£  clay 
and  cheeped  hay,  which  was  wrought  round  the 
grafts  after  their  insertion,  in  order  to  bring  (m 
a  more  ^eedy  healing  of  the  wound,  by  prevent- 
ing the  bark  from  being  dried  by  the  sun  and  air, 
OT  annoyed  by  insects.  * 

In  Spodand,  trees  are  generally  grafted  in  tbe 
nurseiy  lines,  on  young  stocks,  and  in  the  mode 
called  toikgue-grafting.  t  These  grafts  are  pep 
baps  taken  occauonally  £rom  fruiUbearing  trees ; 
b)it  it  is  frequently  impofis%l«  for  nur^rymen  to 
procure  graft;s  <^  the  desired  kinds,  from  beuing 
brandies  of  frmtftd  trees.    Hence  llie  necessity 


f  See  Gloceiter  Repri]|le4  l^qpor|,  p*  217. 

f  For -»  more  particular  desoriptioa.  of  the  ^Bftrailqiecief 
of  the  operatioo  of  grafting,  such  as  Umgae^graftnig»  crowor 
grafUngy  saddle^  ^ide,  root,  and  <hoidder*grafting»  inarc^ngf 
Ac.  see  fbrsy tb ;  Nkd ;  Eduu  Encyc  Art.  Hgrtipiilt^;  &c. 
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of  planters^'  who  widi  to;avoid  dBsiqp^KMiitaiaitt 

grafting  their  own  fruit-trees.  * 

Apple-trees  ikitended  for  full  standards,  are 
grafted  either  on  free  stocks,  or  crab  stoqjcs.  The 
^stocks  whether  apple  or  crab,  are  raised,  by  sow* 
ing  the  seed  in  drills  in  a  piece  of  good  grou^ 
and  keeping  the  plants  dean.  Some  prefer'  die 
apple,  others  the  crab  stock;  the fbrmer  comes 
into  bearing  sooner^  but  is  more  liable  to  the  dis« 
eas^  of  the  moss  and  canl^er,  aad  much  less  dur- 
able. The  grafts  ought  always  to  be  taken  from 
the  extremities  of  the  best  bearing  branches,  of 


^  Mr  Billingdey  gives  the  following  directions  for  planU 
ing  and  grafting  apple  trees.  *  As  soon  as  the  ground  for 
'  the  orchard  is  ready^  plant  your  trees,  (stocks),  and  be  par- 
'  ticulariy  careful  not  to  plant  them  deep  in  the  ground.  Af- 
'  ter  the  expiry  of  about  four  years,  lop  their  heads,  and  graft 

*  them  with  the  fruit  you  most  esteem ;  taking  care  to  adapt 
'  your  grafts  to  the  stock.    In  other  words,  let  your  grafts, 

*  and  the  trees  on  whose  heads  you  graft,  be  as  similar  in  re- 

*  spect  to  luxuriancy  as  you  can :  as  on  this  mudi  depends. 

<  It  is  found,  that  a  luxuriant  gross-growiog  graft  will  never 

*  succeed  on  a  slow-growing  stock,  and  vice  vena*    It  may 

*  also  be  observed,  that  some  excellent  sorts  of  fruit  are  na* 

*  turally  so  slow  of  growth,  that  a  man,  instead  of  planting 

*  for  himself,  plants  for  his  grandchildren ;  and  if  you  endea- 
'  vour  to  force  them  (which  is  often  injudiciously  done)  with 
'  luxuriant  stocks,  you  occasion  disease.    The  tree  never  be- 

<  comes  large,  vigorous,  or  lasting,  and  the  fruit  will  be  taste* 

*  less  and  insipid.  * 

Pf  2 
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$xtm  neither  iboo  <dd  nor  too  youngs  lart  such  as 
are  healthy.  * 


*  Fdr  a  list  of  tbe  principal  apples  and  pears  cohivated  ia  . 
Ae  Vale  of  Cljde,  and  in  the  Carae  of  Gowrie»  See  Appendix 
(L).  The  reader  who  is  desirous  of  more  detailed  inforniatiim 
on  the  ciikivatioB  of  or^dkards^  will  find  them  fully  and  scienti- 
fically discussed  in  Mr  Knigbt*s  Treatise^  which  has  been  f<»« 
meriy  referred  to ;  in  Mr  Duncumbe's  Survey  of  Hereford* 
ahire ;  in  Budge's  Olocestershire ;  and  in  tbe  Edinburgh  En« 
^d(q^«diat  Article  Hoiticulture. 
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CHAR  VIIL 


OF  THE  DISEASES  INCIDENT  TO  FRUIT  AND  FORBSl 


f  RUiT  and  fbrestirees  of  aD  desoiptionsy  uxh 
Bubjfict  to  such  a  variety  of  misohittfa  and  diseases^ 
jeven  under  the  most  judidoas  management,  that 
It  is  to  be  Tanked  among  the  favours  of  Providence 
that  the  misteuance  of  man  does  not  depend  up* 
4>n  them. 

Our  Units  can  caalyadflUt  a  very  superficial  dil* 
xrustion  of  this  intricate  subject,  our  knowledge 
<zf  which  is  still  in  its  in£uicy«  The  best  preven* 
iiim  of  disease,  in  general,  prdbaUy  is,  in  the  «a- 
lection  of  aich  healthy  seeds  atid  plants,  as  are 
the  most  likely  to  he  exempted^m  diseases  and 
insects ;  and  more  attentive  management. 
:  Blight  is  the  general  term,  (tjie  theory  of  whidi 
is.  very  iaiperfeptly  understood),  to  which  a^  va- 
riety of  the  diseases  incident  to  trees,  are  gene- 
rally assigned;  but  the  pa^eul^:  catue^  may 
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perhaps  be  more  properly  classed  under  the  heads 
of  frosty  li^tningy  insects,  and  cUnker. 

Sect.  I.  Disease  tf  (he  XarcA.— The  disease 
that  has  of  late  prevailed  so  generally  in  the 
larch,  has  been  thought  to  be  occasioned  by  the 
deposition  of  the  eggs  of  insects,  as  the  tree  is  ofl* 
en  infested  with  a  downy  white  insect,  moving  all 
over  the  plants,  which  proves  so  injurious,  as  not 
only  to  stagnate  their  growth,  but  frequently  td 
kill  them. « 

Mr  William  Salisbury,  hi  his  *  Hints  to  the 
•  Proprietors  of  Orchards, '  published  in  1816, 
gives  it  as  his  opinion,  that  this  is  the  same  insect 
with  the  apple-aphis,  (^Ai  Umgerd)i  sometimes 
called  Atnericah  blight,  which  has  of  late  proved 
exceedingly  destructive  to  young  a]^le  trees,  and 
«first  appeared  in  the  neighbourhood  of  London 
oidy  about  tii^  year  179ff«  It  is  described  by  Mr 
Neill  as  a  minute  insect,  covered  with  aiongcot* 
toin-like  wojid  \  it  breeds  in  chinks  and  rugosities 
of  the  bark,  and  at  length  aknost  covers  the  infect^ 
ed  tree.  It  is  said  that  the  iq>plication  of  the 
qpirit  of  turpentine  to  the  baric,  proves  an  eftc- 
tual  remedy^    We  kmyw,  says  Mr  Neill,  t  that  it 


*  Sir  Archibald  Grant  ascribes  this  disease  to  the  general 
j^ractice  of  ral^g  jilants  from  the  seed  of  larefaes  not  arri?ed 
at  foil  maturity,  and  recommends  '  importing  ripe^  healthjr 
I  seedy  from  the  Alpine  regions**    Gen.  Rep. 

f  See  Edio.  Encyc.  Art.  Horticulture. 
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lias  been  wholly  banished  front  a  garden  where 
it.  had  spread^  bj  merely  smearing  the  infected 
branches  with  oil,  as  recommended  by  Sir  George 
Madcenzie;  Sir  Joseph  Banks  extirpated  it  from 
his  own  ap^le-trees,  by  the  simple  mean^  of  re«; 
moving  all  the  rugged  old  bark,  and  then  scrub- 
bing the  truak  and  branches  with  a  hard  brush.  * 

S£CT4  IL  Frost.'^ThB  fatal  effects  of  frost  jtnay: 
be  clearly  traced.  Dry  firosts,  linless  Tery  severe^ 
are  seldom  injtorious ;  but  most  surely  so,  When 
sncceediDg  a  storm  of  raia.  Similar  efieets  are 
probably  produced  on  the  vegetable  as  on  the. 
human  system.  Sudden  transitions  firdm  heat  to. 
cold  are  uncongenial  to  either :  by  warmth. the 
vessels  are  expaxxdedf  and  the  juices  flow  freely :, 
a  sudden  application  of  cold,  causes  a  sud<toa 
contraction,  without  a  proportionate  diminution 
of  the  fluids,  which^  being  thus  unnaturally  check- 
ed  in  their  current,  become  stagnant,  morbid,  and 
diseased..  .Rain  is  congenial  to  the  j^^owth  of 
plants ;  and^  while  nature  disposes  them  to  op^i 
all  their  pores,  by  which  its  influence  can  be  re« 
ceived,  thexonsequence  of  being  overtaken  by 
frost  in  this  situation,  must  be  fatal,  t 


•  See  Edin.  Encyc  Art  Hortieoltdt^. 

t  See  Glooest.  Reprint.  Rep.  p.  2dS.  l>r  Paterson,  fai 
his  *  Observations  on  the  Climate  of  Ireland, '  gives  the  fol« 
lowing  explanation  of  the  mode  of  action  by  the  frost    *  Ilia 

<  i^ystraction  of  heat,  or  what  is  termed  cold,  besides  its  oppo« 

<  sition  to  the  ade^iiate  flitiditjr  of  the  vqcetable  joices, 
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The  moidture  of  fog  is  equally  iDischievotil^  at 
&r  as  it  extends,  espeeiaOy  if  8u4detily  sucoeedecl 
by  froftt  Cold  winds  coming  on  after  a  day  of 
sunshine)  may  also  prove  destructive  to  the  hkv* 
som.  Hence,  in  a  northern  aspect^  the  firmt  ia 
often  preserved^  when  iti  others  it  has  hecB  de* 
stroyed ;  for  the  sun,  not  havitig  mach  influence 
on  the  trees  in  this  situation,  they  are  lefl  to  the 
^evailing  temperature  <^  the  season^  and  thus 
enabled  to  bear  the  ^Id  rakrth-eattem  UMts  of 
the  night.  The  bnly  ndethods  yet  discovered  tm 
obviate  this  mischief  are,  tW  selecting  trees  Aiit- 
able  to  the  cliitiatei  and  carefully  covering  the 
tendfenftst  kinds  with  bass  or  nettin^^  dimng  the 
mghti  in  ^hmty  weather^  and  removii^  them  agaia 
in  the  day  tjane.  Fbpet  screens  haveJatdy  been 
ttsed  for  protecting  the  Vk>saom  of  vsaUttreea  is 
the  spring; 

•  SfeCT.  UL'^ff&res  and  RabMi  are  declared 
enemies  to  young  frmt  and  foreat*trees,  mod  are 
eictremely  mischievous,  by  barking  young  treea 
during  the  winter  season^ 


'  be  unfnendly^  to  the  animMnNi  t>f  tlie  soli  A)  eavsiag  < 

<  local  canker,  or  4hAx  ef  lb9  whole  pl«ii^    Wiien  the  T^e* 

<  ubie  fluids  are  ^hiUefi,  and  qoDTerted  into  ice,  dieir  bulk  b 

<  vaHtJy  entegedf  asd  this  enlafgement  sometiioeB  takes  place 

*  ,with  such  extreme  violence,  as  to  rend  them  in  pieces.    In 

*  this  way,  fVost  destroys  those  parts  .of  yegetables  which  are 

*  most  succulent,  particularly  in  jthat  forn^  calk4  boar*ijrQStt 
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The  fbUowing  ^mpk  and  efibctiial  r&aiedj  in 
ffecommeoded  by  Mr  Joseph  Sioeall,  gm-dener  to 
jyfr  Liston,  at  Milburn  Tower,  in  the  First  Vo- 
liime  of  the  Caledoniaii  Horticultural  Memoirs, 
p.  361.  '  Take  hog's-lard,  and  as  much  whale 
^  oil  as  wili  work  it  up  to  a  thin  paste  or  paint. 

*  With  thifi^  rub  the  stems  of  the  trees  upwards 

*  at  the  &U  of  the  leaf*     This  may  be  performed 
^  once  in  two  yeari^  and  will  be  found  e&ctually 

*  to  pvevoit  either  hares  or  rabbits  from  touching 

*  them. ' 

Another  preparation,  used  with  equal  success 
hy  Mr  Elliot^  gardener  at  Castlecraig,  in  Peebles- 
•hirct  fur  the  last  six  te  eevea  years ;  is,  a  ii^x- 
ture  of  three  parts  of  tallow,  andoneof  tar»  melt- 
ed over  a  gentle  fine  $  ami  go  over  the  bark  with 
a  small  brudit  with  the  mixture,  in  a  miUuwaiin 
«tate,  laying  on  a  very  thin  coat.  ^ 

SfiCT.*  IV.  ISdei^amd,  «r  A»^foufM^.<~Trans« 
planted  trees  are  more  sulgect  to  this  diseasey 
tbmB  tiioee  that  are  raked  from  the  seed  Whan 
ia  tree  becomes  hide-bmindj  or  when^  the  stem 
•wells  too  fast  for^  the  bark^  the  usual  remedy 
kf  to  »ake  longitudinal  incisions  in  the  bark, 
from  the  tc^  to  thf  root  of  t^  tnmk^  in  varioui 
placra :  but  |he  most  efiectuid  remedy  for  oak, 
ash,  elm.  and  dl  the  kinds  of  trees  tliat  stole,  is, 
te  cut  the  plants  over  near  to  the  ground,  upon 


•  aee  Gal«<k  H^ru  Menu  V^i.  U.  f.  119. 
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the  first  appearance  of  the  disease,  .m  whereVef 
any  want  of  vigour  is  pei^eptiUe.  The  leading 
shoot  Qoly  being  aiterwarda  preserved,  will  readi^ 
ly  make  its  way,  and  generally  surpass  its  youth* 
ful  competitors.  •  ,         ' 

Sfict.  ^.-^Inseck  frequently  eonstitute  a  very 
serious  disease  in  trees,  and  ate  generally  consi- 
dered as  one  of  the  principal  causes  of  l>li^t. 
Blighted  trees  are  indiq>utafoly  covered  with  in- 
sects ;  but  it  is  by  no  means  equally  clear,  wbe- 
thet  they  are  the  primary  ^Kcients,  or  conse- 
quences of  the  misdiie£  It  is  the  nature  of  va^ 
rioua.insects,  to  find  a  nidus  in  particular  diseas- 
ed plantist  and  trees,  without  being  the  cause  of 
disease*  Accurate  cxperin^ents  are  still  wanting, 
perhsq^s,  fully  to  determine  the  question.  > 

The  commcm  idea,  that  insects  or  their  c^gi 
are  brought  on  the  tree  by  the  winds,  is  absurd. 
Mr  Knight,  whose  abilities,  as  anaiuralist,  are 
well  known,  is  of  opinuMi,  that  th^  are  deposit- 
ed by  the  different  species  of  the  parent  insects 
ia  the  winged  state,  partly  in  the  spring,  and 
partly  in  the  preceding  summer,  on  those  trees 
,where  they  afterwards  commit  their  depredations^ 
Others  suppose,  with  greater  probability,  that  the 
appearance  of  insects  on  plants  aiid  trees,  is  the 
efiect,  and  not  the  cause  of  Might,  and  that  this 
malady  is  occasioned  by  sudden  chaiiges  of  the 


•  See  Deroiudiire  Report,  p.  265. 
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atmosphere  from  heat  to  cold,  6t  from  cold  to 
heat ;  by  whicli  the  tender  organs  of  vegetation 
are  injiired,  the  rising  sap  checked  and  inspis^ 
sated,  and  both  a  nidus  and  food  created  for  va- 
rious kinds  of  insects.  * 

.  One  antidote  to  this  disease,  recommended  by 
Mr  Rudge^  in  his  Survey  of  Glooestershire,  is 
smoking,  or  the  burning  of  we^s  ami  other  ve-* 
getable  substances,  mised  with  a  Uttle  sulphur^ 
on  the  riife  of  the  orchard  from  ivhich  ihe  wind 
blows.  Salutary  effects  are  said  to  have  been  ex- 
perienced from  this  process. 

Scnne  of  the  most  experienced  practical  gar- 
deners in  Scotland  follow  a  more  tedious  and  ia'^ 
borious  plan^  in.  order  to  clear  trees  of  insects^ 
and  their  eggs  and  larvae,  and  prevent  their 
breeding  s  they  regularly  wash  with  some  pene-^ 
tfating  liquid,  every  winter^  the  trunks  braiu:hes^ 
and  even  twigs,  of  their  fruit*bearing  treed.  Ni^ 
col's  liquid,  is  the  mixture  generally  adopted  for 
this  purpose.  The  recipe  is  as  follows. 
.  *  Take  of  soft  soap,  S  lb. ;  flowers  of  sulphur, 
^  2  lb. ;   leaf  or  roll  tobacco,  2  lb. ;  nux  vomi- 

*  ca,  4  oz.  i  turpentine  a  gill,  English  measure. 

*  These  ingredients  are  boiled  in  eight  gallons 
<  En^sh  of  soft  or  river  water^^down  to  six  gaU 

*  Ions/   This  mixture  is  applied,  by  means  of  a 

*  house-painter's  brush,  and  a  sponge,  generally 


*  Monthly  Review,   1802,  and  Herefordshire  Reprint, 
ftep.  Sec. 
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•  when  in  a  milk-warm  state*  This  operatkm  majr 

•  be  performed  any  time  from  the  b^inning  of 

•  November,  till  the  middle  of  February*'  • 

Sir  George  Mackenzie  has  attained  the  same, 
object  by  a  simple  anointing  of  the  ^ems  and 
branches  with  oil,  taking  care  not  to  touch  with 
the  oil,  the  buds  that  are  to  produce  blossoms. 
Coal-tar  wmdd  probably  produce  the  same  eSkct 
An  e^sy  remedy  for  the  white  Uight,  or  Ameri- 
can bug^  18,  to  dean  the  diseased  parte,  and  to 
apply  to  them  linseed-oil,  with  a  brush ;  and  the 
nuisance  is  got  rid  of^  without  injury  to  the 
plants,  t  The  leaves  and  blossoms  of  the  apple- 
tree,  are  tho  sometimes  entirely  destroyed  by  a 
mimerous  tribe  of  caterpillars,  some  kinds  of 
which,  become  moths  and  butterflies  in  the  som* 
mer  and  autuihn,  and  others,  in  the  succeeding 
fspringy  as  well  a6  by  a  minute  insect  of  the  cochi* 
Beal  tribe,  t  A  species  o£  the  pbakeAa,  is  also 
fire<piently  very  destructive  to  fruit.  It  is  sup* 
posed,  that  wherever  flax  is  reared,  or  where  the 
elder-berry  grows,  few  worms  or  caterpilbrs  will 
be  found,  i 

SkcT.Vl.  Xf^r^Asme,  is  another  supposed  cause 
'of  blight,  whidu  like  frost,  affects  trees  and  ve- 


*  See  Gdin.  Encyc.  Art.  HorticuItvupe>  §  548. 

f  Code  of  Agriculture,  p.  437. 

%  See  Knight,  tm  the  Apple  and  Pesr. 

n  See  Caied.  Hort*  Mem* 


Digitized  by 


Google 


AKD  PLANTATIONS^.  488 

getables  by  its  expansive  power,  bucstipg  tbek 
vesseb  as  it  passes  through  them*  Sometioies^ 
single  limb  loses  aU  it»  foliage,  and  ceases  to  ve- 
getate, in  one  night ;  at  other  times,  one  tree  of 
many,  in  an  orchard ;  a  row  of  trees  in  one  du 
rection ;  and  sometimes  whole  orchards,  are  af> 
fected  in  the  same  way }  and  decay,  or  recov^ 
with  difficulty.  * 

Sect.  VIL  Mildew^  consists  in  a  thin  whitish 
coating,  investing  the  leaves  of  the  finer  kinds  oi 
firuit-trees.  It  commonly  appears  in  the  warm 
mondis,  when  the  ground  is  dry,  the  weather  calm, 
and  wlien  hazy  vapours,  or  slight  £(^9,  occur  in  the 
ev^raigs.  l^dew,  in  trees,  and  in  grain,  proba- 
bly originate  in  the  same  cause ;  being  the  eSkcl 
of  lmar*fro8t,  when  ei^pelled  by  a  hot  sun,  or  a 
sudden  cfamnge  of  atmospbericd  temjperature,  fre- 
qmBdy  producing  the  almost  immediate  death 
x>f  the  plant. 

It  is  remarked  by  experienced  gardeners,  that 
trees  washed  during  winter  with  such  a  liquid  as 
that  above  described,  are  seldom  al&cted  with 
mfldew  ;  and  washing  the  foliage  with  the  gar* 
-den  engine  has  been  found  very  useful  in  remove 
ing,  or  in  stopping  the  progress  of  mildew*  t 

jEtecT^VIII.  Miife*)e,iothewestof  S^giand, 


*  See  Gloc  R^  p.  204. 

f  Pdio.  £pc^c  Aii  Hocticultiire. 
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is  a  great  enemy  to  the  health  of  apple  trees,  by 
exhausting  their  vital  juices,  and  ought  carefully 
to  be  removed.  In  Scotland,  this  parasitical  plant 
never  troubles  the  orchard. 

Sect.  IX.  Moss^  is  highly  injurious  to  tree^ : 
it  is  the  effect  of  damp,  arising  either  from  inade- 
quate draining,  thickness  of  the  wood,  or  allow*' 
kijg  the  grass  to  accumulate  underneath.  It  is 
generated  over  the  tree,  in  most  cases,  from  a 
eoUectton  of  it£rst  formed  at  the  root;  origi- 
nating from  a  strong,  wet,  matted  grass,  permit- 
ted to  grow  rank  in  the  plantations,  and  having 
its  noxious  qualities  increased  by  continual  lop- 
pings, generally  le^  to  rot  in  the  wood.  Moss  is 
frequently  eradicated  from  trees,  by  a  hard  wood- 
en-scraper, shs^ed  like  an  ivory  folder;  tfaetnink 
and  branches  are  afterwards  hard  swept  with  a 
•  birchen  besom,  in  wet  weather.  If  these  opera- 
tions are  performed  in  September,  and  repeated 
in  February,  they  generally  prove  effectual.  lim- 
ing, dunging,  and  draining,  are  the  <^her  most 
potent  auKiliaries  in  destrc^ing  moss  or  lichens. 
This  disease  has  been  termed  fuffbcatiai^.  *  Ivy 
and  honeysuckle  ought  also  to  be  carefully  era- 
dicated both  from  fruit  and  forest-trees. 

SfiCT.  X.  Reshnms  Distemper  of  the  Scots  JFSr. — 
There  is  a  disease  exclusively  incident  to  the 


*  See  £din.  Ehcjc.  Art  Horticulture,  §  543^ 
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-Seottish  pine,  particularly  on  moory  and  barren 
tioils.  The  turpentine  frequently  b^ins  to  ex« 
ude  from  near  the  top  of  the  tree,  which  soon 
extends,  and  causes  its  death*  This  distemper 
}ias  been; thought  something  akin  to  plethor^t 

*  and  to  have  its  origin  in  long  and  severe  droughty 
in  violent  gales  of  wind,  or  in  sudden  transitions 
£rom  h^at  to  cold,  or  from  cold  to  h6at    No  re<- 

medy,  it  is  presumed,  ha?  been  hithertQ  ^plied 
lor  this  distemper, 

Sect.  XL  Vemnin.^r-The  field  mouse  (mm  ^yt 
vaticus)^  is  a  determined  enemy  to  the  seeds  of 
trees  sown  in  autumn ;  particularly,  if  not  suffici- 
ently covered  with  soil.  To  avoid  their  depif'eda- 
dons,  the  seeds  should  be  principally  sown  in 
spring,  whether  iu  the  nursery,  pr  ii)  the  fields 
They  aoay  ^so  be  subdued^  by  plafoing  a  number 
^  fourth;figure  traps  (as  they  areicalled,  from 
resembling  in  shap^  the  Arabic  4)  in  the  plantar 
tions.  * 

Snails  may  be  destroyed  in  the  mornings  an4 
•CQoles  ensnared  in  the  usual  manner,  t 


*  A  figure  and  description,  of  this  simple  but  effectual 
trap,  may  be  found  both  in  l^^icoFs  Gardener's  Calendar,  and 
in  Abercrombie*8  Pract.  Gardener. 

'  .  f  No  species  of  cattle  can  be  admitted  into  young  orch- 
aril9  or  plantations  for  a  momj^nt  without  injury ;  and  hare?, 
fabbits,  and  black  game,  ought  to  be  extirpated  from  youngs 
plantations  without  mercy.  1 
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Sect.  XIL  Womidn^  Bndse^  and  Canker.'^ 
Wounds  and  bruises  in  trees  may,  in  general,  be 
easily  cured,  by  carefully  removing  the  injured 
parts,  smoothing  the  edges  of  the  wounds,  and 
^  covering  them  with  a  mixture  of  dung  and  clay, 
or  a  coat  of  coaUtan 

Canker  is  a  disease  incident  to  trees,  which  oc- 
iSasions  the  bark  to  grow  rough  and  unhealthy, 
and  turns  the  wood  affected  to  a  rusty-brown  co* 
lour ;  probably  arising  from  various  causes ;  but 
principally  from  pernicious  subsoil,  obstructed 
circulation,  and  external  injury  doiie  to  the 
branches  by  friction,  injudicious  pruning,  large 
wounds,  biting  of  cattle,  stones,  frost,  &c.  This 
species  of  gangrene  generally  commences  at  the 
extremities  of  the  branches,  and  proceeds  toward* 
the  trunk,  killing  the  tree  in  a  few  years. 

Nrf  effectual  remedy  has  hitherto  been  pointed 
out  for  this  distemper,  nor  is  there  a  greater  desi- 
deratum  in  horticulture.  *  To  prevent  canker, 
and  other  diseases  incident  to  trees,  it  is  of  the 
utmost  importance,  to  procure  ripe  and  healthy 
seeds,  from  the  native  climes  of  the  plants  in- 
tended  to  be  raised;  and,  wherever  they  appear 
infected  to  any  extent,  to  cut  out  the  wholp  of 
|tb^  caii]kered  part,  both  bark  and  wood,  by  in* 
struments  such  as  are  figured  and  described  at 
the  end  of  Mr  Forsyth's  volume,  and  to  make  the 
surface  smooth  and  even.    The  well  known  cooi* 


*  See  Gen.  Rep.  vol.  ii.  p.  23i» 
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position,  *  prepared  fay  :Mr  Forsjtii^  stay  then  be 
applied ;  and  in  the  course  of  t:  year^  the  wound 
will  be  found  healed  over,  tobe  filled  with  nenyt 
wood,  and  covered  with  healthy  bark. 

This  composition,  invented  by  Mr  Forsyth,  is 
said  to  be  of  a  soft  and  healing  nature,  to  possess 
an  absorbent  and  adhesive  quality,  and,  by  resist- 
ing the  effects  of  washing'  rains,  the  contraction 
of  nipping  frosts,  and  the  operation  of  a  warm 
sun  and  drying  wind,  excludes  the  pernicious  in- 
fluence of  a  mutable  atmosphere.  But  any  sim- 
ple application  of  clay  and  cow  dung,  has  been 
found  equally  effectual. 

Farther,  to  guard  against  canker,  where  the 
soil  is  indifferent,  the  trees  should  be  lifted  and 
planted  as  much  on  the  surface  as  possible.  Great 
care  should  be  taken  to  cut  clean  in  pruning,  and 
to  cover  the  wound  with  paint  or  plaster ;  and, 
where  the  extremities  of  unripe  shoots  are  nipped 
by  the  frost,  they  should  be  carefully  removed 


♦  The  late  Lord  Meadowbank,  in  the  conclusion  of  his 

*  Instructions  for  Foresters, '  published  in  1815,  recommends 
an  addition  of  well -prepared  mortar  to  the  plaster  of  Mr  For- 
syth, to  prevent  the  winter's  waste.  The  following  is  the 
composition  recommended  by  Mr  Forsyth. 

^  Fresh  cow  dung,  one  bushel ;  half  a  bushel  of  lime  rub- 

*  bish  ;  half  a  bushel  of  wood-ashes;  and  one  sixth  of  a  bushel 

*  of  pure  sand.  *  Tlie  mixture  is  applied  with  a  painter's 
brush,  and  the  surface  finally  smoothed  by  the  hand. 

VOL,  V.  ^  S 
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with  a  sharp  loiife.  For  further  iiif<nination  r&r 
garding  canker,  the  reader  may  be  referred  to 
three  papers  on  that  subject,  published  in  the  first 
volume  of  the  Caledonian  Jlortipultur^l  Society's 
Memoirs* 
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APPENDIX  A.    (Chap.  I.) 


Tabls  of  the  Cultivated  akd  Uncultivatkd  Lakim 
OF  Scotland. 

The  following  Table  of  the  caltimted>  and  of  the  onciilti* 
▼ated  lands  of  Scotland^  deduced  from  the  ^  General  Repoit>  * 
18  perhaps  as  near  an  approximation  to  the  truths  as  can  be  ex- 
pected, considering  the  present  imperfect  sources  of  infonna* 
tion,  regarding  that  important  subject  of  inquiry. 

Namct  of  the        Enc.  Ams     ^"^  ^2"     Totol  Ems;   T'?!!!!^ 


Counties. 


Acras. 


Aberdeen 

451,584 

802»816 

1,254,400 

36 

Argyle,  besides 
Islands 

\  163,970 

1,244,030 

1,408,000 

11 

Ayr        .        . 

325,830 

339,130 

664,960 

49 

Banff 

123,840 

288,960 

412,800 

30 

Berwick 

137,196 

145,684 

282,880 

48^ 

Caithness 

92,333 

347,347 

439,680 

21 

Clackmannan 

-       23,040 

7,680 

30,720 

75 

Cromarty 

20,480 

143,360 

163,840 

12^ 

Dumbarton 

53,990 

91,930 

145,920 

37 

Dumfries 

232,557 

569,363 

801,920 

29 

Edinburgh 

145,000 

81,560 

226,560 

'64 

Carryforward,  1,769,820    4,061,860  5,831,680 

Gg2 
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Wt A 

Names  of  the 
Counties. 

Eng.  Acres 
cuuivated. 

not  culd- 
▼ated. 

Total  Eng.    . 
Acres. 

in  100  cul- 
tirated. 

Prought  forward  1,769,S20 

4,061,860 

5,831,680 

Elgin        -      . 

121,088 

181,632 

302,720 

40 

Fife        -        - 

209,216 

89,664 

298,880 

70 

Forfar 

369,408 

198,912 

568,320 

65 

Haddingtoi^ 

189,264 

34,816 

174,080 

80 

Inverness,  besides 
Isles 

I  148,6185 

1,709,875 

1,8^8,560 

8 

Kincardine 

92,416 

150,784 

243,200 

38 

Kinross 

27,648 

18,432 

46,080 

60 

Kirkcudbright    - 

168,243 

357,517 

525,760 

32 

Lanark 

271,296 

331,584 

602,880 

45 

Linlithgow     '  - 

57,600 

19,200 

76,800 

75 

NauTi 

87,440 

87,360 

124,800 

30 

Peebles 

24,500 

179,060 

204,160 

12 

Perth 

501,1  ;8 

1,126,298 

1,627,416 

3% 

Renfrew 

72,000 

72,000 

144,000 

SO 

Ross,  besides  Isl- 
ands 

120,378 

1,187,67^ 

1,307,856 

9 

Roxburgh 

205,920 

251,680 

457,600 

45 

Selkirk  ' 

10,100 

158,220 

168,320 

6 

Stirling 

195,600 

117,360 

312,960 

62J 

Sutherland 

63,045 

1,059,515 

1,122,560 

5S 

Wigtpn          f. 

101,136 

187,8^4 

288,960 

S3 

Buteshire 

29,440 

73,600 

i03,O40 

2(5.6 

Argyle  Islanc^s 

107,020 

487,540 

594,560 

18 

Inverness  Islands 

95,6?0 

640,320 

736,000 

13 

Ross -shire  Islands 

30,U7 

328,2g3 

358,400 

8.4 

Orkney           - 

24,480 

247,520 

272,000 

9 

Zetland          - 

?1,888 

525,31? 

547,200 

4 
^6* 

Total,  Scotland! 
and  its  Islands  J 

5,043,450  13,900,550  18,944,000 

f  See  Gen,  Rep.  of  Scotland,  (Appendix)  Vol.  IV.  No.  I.  p,  2. 
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APPfeNbli  B.     (Chap.  I.| 

Hints  regarding  the  Rotal  Forests* 

Though  there  is  scarcely  a  vestige  of  any  royal  forest,  be- 
looging  in  property  to  the  Crown^  at  present  existing  in  Scot- 

.  land,  (as  the  extensive  tracts  in  the  counties  of  Perth,  Aber- 
deen, Moray,  Inverness  and  Ross,  which  naturally  produce 
the  Scots  fir,  do  not  come  under  this  denomination),  a  few 
hints  regaling  these  forests  may  not  be  deemed  inapposite. 

When  it  is  considered  that  many  of  the  royal  forests  are  si- 
tuated upon  soils  which  injght  produce,  with  advantage,  all  the  , 

.  usual  crops  raised  by  the  common  agriculture  of  the  kingdom, 
they  will,  without  question,  appear  to  be  a  national  object 
which  merits  no  slight  degree  of  attention; 

From  the  returns  of  the  King's  forests,  it  appears,  that 
through  mismanagement,  and  inadequate  regulations,  they  dd 
not,  on  an  average,  funush  above  one-fortieth  part  of  the  oak 
timber  required  annually  for  the  naval  and  commercial  pur- 
poses of  Great  firitaini  In  the  year  1791»  a  Papar  of  Obser- 
vations on  the  Propagation  and  Management  of  Oak  Trees  in 
general,  but  more  particularly  applying  to  his  Majesty's  New 
Forest  in  Hampshire,  was  published  by  T.  Nichols,  Purveyor 
of  the  Navy  for  Portsmouth  dock-yard.  In  this  paper,  it  is 
remarked,  that  ^  there  are  to  be  seen,  in  many  parts^of  the  fo^ 

*  rest,  from  40  to  50  fine  oaks  standing  on  an  acre,  that  will 

*  measure  one  with  another  two  loads  a  tree. 

*  Several  woods  ii^  the  forest,  however,  are  almost  ruined 
<  for  want  of  thinmng,  and  its  being  done  at  proper  times ; 

*  particularly  the  enclosures  that  were  made  in  the  year  1709 : 

*  these  were  originally  well  planted,  and  great  numbers  of 
'  ttees  reared  up  in  them,  which  now  remain  so  close  together, 

*  that  they  are  nearly  stagnated,  pai-ticularly  in  Salisbury 

*  Trench,  Brimley-Coppice,  and  Woodfidley ;  atod  although  it 
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*  is  90  years  dnce  lihey  were  planted^  *  (now  120),  *  the  trees 

*  win  not  measure,  one  with  another,  above  six  or  seven  feet  a 

*  tree;  whereas,  if  the  business  of  thinning  had  been  executed 
^  as  it  ought,  the  remaining  trees  (after  drawing  much  useful 

<  timber)  would  by  thb  time  have  been  of  a  size  fit  for  naval 
^  uses,  as  in  some  of  the  woods  that  were  planted  at  the  same 
^  time,  the  trees  which  have  had  room  to  expand,  and  free  air 

*  admitted  to  them,  will  measure  from  70  ttf  80  feet. ' 

It  b  also  judiciously  observed,  by  the  very  able  Commisstoners 
of  the  Land  Revenue,  that  *  the  public  interest  certainly  re- 
^  quires  that  so  extendve  and  so  valuable  a  part  of  the  landed 

*  property  of  the  country,  should  not  be  suffered  longer  to 
^  continue  in  its  present  unproductive  state ;  and  that  either 

*  the  plan  of  management  which  has  been  pursued,  ever  since 
^  the  b^;inning  of  the  last  century,  and  whidi  has  had  such 
^  destructive  effects,  should  be  completely  altered,  and  new  le* 
^'guladons  established,  which  may  render  those  forests  useful 

<  nurseries  of  timber  for  the  Navy ;  or  that  they  should  be 

<  sold,  and  converted  to  tillage  or  pasture,  so  as  to  add  to  the 
'^  produce  and  population  of  the  kingdom. '  * 

The  miserable  state  of  the  Royal  forests,  does  not  perhaps 
ordinate  Axxn  any  want  of  public  spirit  in  those  who  may  ha?e 
the  diarge  of  them,  but  necessarily  arises  from  the  errors  of 
an  ancient  and  absurd  system,  which  had  in  view  more  the  pre- 
aervation  of  deer  than  of  timber ;  and  copsequently  sacrificed 
die  preservation  of  the  latter,  for  the  purpose  of  securing  food 
for  the  former. 

<  It  is  a  truth  well  worthy  of  the  serious  consideration  of 

<  his  Majesty's  Government, '  observes  Mr  Donaldson,  in  bis 
Agricultural  View  of  Nordiamptonshire,  *  that  the  depredations 
*  committed  in  the  extensive  forests  and  chases  in  this  county, 

<  by  the  deer  and  cattle,  in  destroyug  die  young  trees  at  a 

<  very  early  period,  prevent  the  possibility  of  obtainbg  soy 


*  Eleventh  Report  ot  Commissioners  on  Land  Rereno^ 
VoL  XL  p.  S. 


Digitized  by 


Google 


AND  PLANTATIONS*  4S$ 

*  coDsidefaUe  sucoesskm  of  oak-timber^  at  scoroe  any  laplinga 
^  or  young  onks  are  to  be  seeoy  although  tber^  are  undoubted* 

*  ly  a  gieat  number  of  aeedUogs  produced  by  the  fiiUing  of  the 
'  acoTM ;  yeti  when  the  gi^eat  number  {il^  dettructiye  enemies^ 

*  to  vhich  they  are  espoted  in  their  in&ncy,  is  considered,  i$ 
'  is  a  wonder  how  any  of  them  escape  their  devouring  jaws. ' 

^  If  no  speedy  and  eiG^ual  means  are  taken,'  adds  Mr 
Donaldson,  ^  for  the  better  management  and  presertation  of 
'  the  forest-woods,  in  order  to  procure  a  regular  succession  of 

<  oak-timber,  die  Naty  will,  in  a  riiort  time,  be  entirety  de* 
'  prtred  of  this  falttaUe  resource. '  * 

It  appears,  from  the  fifteenth  Report  of  the  Comifiissioaeri 
of  t)ie  Land  Revenue,  Uiat  they  received  representations  fironti 
twelve  parishes,  within  and  adjoining  to  Epping  Forest,  of  the 
injory  sustained  from  the  deer;  these  representatiens,  signed 
by  more  than  200  persons  of  great  property  and  respectability^ 
were  accompanied  with  a  requisition  that  the  Commissieneta 
would  recommend  to  the  Legislature,  the  disaflbrestation  and 
enclosure  of  the  forest,  or  that  the  deer  might  be  remofSed  or 
confined  within  parks. 

The  royal  Foresu  are  viewed  as  a  great  nuisance  by  thcf 
fiumers,  under  their  present  system  of  management,  who  de^ 
clare,  that  their  right  oi  coikimonage  does  not  indemnify  them 
for  one-tenth  part  of  the  losses  they  sustain  from  the  deer^ 
which  break  their  fences,  trespass  on  their  fields,  and  destroy 
their  crops* 

^  These  forests, '  sAys  Mr  Arthur  Young,  speaking  of  Ep- 
ping and  Hainaijdt,  *  so  near  the  metropolis,  aie  well  knewn  to 

<  be  the  nursery  and  resort  of  the  most  idle  and  ptfoiigate  df 
men :  here  the  under-graduates  of  iniquity  commence  their 

*  career  wMi  deer  stealing,  and  here,  the  more  finished  and 

*  hardened  robber  secretes  himself  from  justice, '  Ire  f 

On  a  survey  of  the  timber  in  the  King's  woods  in  Essei^; 

■       ■  -  ■  1 1'  1 1" 

*  Northamptonshire  4to  Report,  p^  97* 
t  See  Young's  Agriculture  of  Esses« 
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taken  in  the  year  1788^  It  was  found,  that  the  whole  number  of 
ode-trees  from  ten  feet  npwardsi  w^  1 1,065*  Of  these  3760 
were  reported  to  be  trees  of  SO  leet  and  upwards,  and  to  be  fit 
for  the  use  of  the  navy :  7825  were  young  trees  from  90  ieet 
down  to.  ten  feet  eaeh,  and  the  rest  scrubbed  and  unthrifty. 
On  the  whole,  the  number  of  oaks  was  less  than  four  trees  to 
the  acre,  and  of  those,  Uiirty  feet  and  upwards,  less  than  Me  to 
the  acre !  • 

The  following  statement  will  show  the  extent  of  land  ia 
which  the  timber  belongs  to  the  Crown,  in  each  of  the  forests 
which  were  submitted  to  the  inquiry  of  the  Commissioners  d 
the  hsad  Revenue. 


Aero. 

B.    P. 

In  New  Forest,            .            .            - 

6(>,942 

3    2$ 

Dean  Forast, 

23,015 

S    29 

Aliceholt  and  Woolmer  Forest,    . 

8,694 

1     31 

Whittlewood  Forest, 

4>850 

3    32 

Whicfawood  Forest, 

3,709 

3      S 

Waltham  Forest, 

3,278 

3      2 

Salcey  Forest,            -                -            - 

1,847 

0    29 

Sherwood  Fok«st, 

1,466 

3    10 

Bere  Forest, 

926 

2    IS 

Suldisy  Walk,  in  RockiDgham  Forest, 

860 

3    23 

115,594 

0    S« 

*  Although  any  computation  which  might  be  made,  before 
*  an  actual  settlement  has  taken  place  with  those  who  have 

<  claims  on  tibe  forests,  must  be  liable  to  error,  yet  we  are  per- 
^  siiaded  no  extravagant  expectation  is  held  out,  when  we  sup- 
'  pose,  that  m  the  whole  of  those  forests  the  allotments  to  the 

<  Crown  may,  altogether,  amount  to  60  or  70,000  acres,  fit  for 


*  See  Young's  Agriculture  of  Essex ;  and  Annual  Revief^ 
yoLVLp.77fc  I 
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*  the  growth  of  oak. '  *  It  ranains  for  the  wiBdom  of  the  Le- 
gislaturey  l^  the  adoption  of  more  efficiait  regulations^  to  con* 
▼ert  these  exteosiye  fiorests  into  productive  seminaries  for  naval 
timber ;  or,  by  immediate  disafforestationi  appropriate  them  to 
the  plough,  by  which  means  the  Royal  Forests,  instead  of  be- 
ing an  unseemly  blemish,  might  be  rendered  one  of  ^  the  bright* 
'  est  gems  in  the  British  diadem. ' 

*  See  Eleventh  £ep<Mrt  of  Commissionen  on  Land  fierenue^ 
Yd.  IL  p.  2^. 
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APPENDIX  C.    (Chaf.  L) 

In  England,  landlords  who  grant  leased,  frequently  insert  # 
dause  to  oblige  the  tenant  to  plant  a  certain  number  of  forest* 
trees  yearly,  during  the  currency  of  his  lease,  in  such  places 
as  the  proprietor  or  his  steward  shall  point  out ;  and  protect 
the  same,  and  replace  them  when  destroyed.  Such  was  tibe 
practice  uniformly  adopted  by  the  late  Earl  of  Chesterfidd.  ^ 
This  compulsiye  clause,  however,  is  seldom  well  performed ; 
nor  is  it  in  the  nature  of  things  that  a  man  will  do  that  willing* 
ly>  by  which  he  is  put  to  some  trouble  and  expense,  without 
a  chance  of  reaping  any  benefit  from  it^  Some  stimulus  or 
endouragement  is  necessary  to  engage  the  tenant's  attention 
to  the  propagation  of  timber ;  and  this  is  well  provided  for  in 
Ireland,  by  a  mode  which  might  be  adopted  in  Scotland,  with 
equal  chance  of  success*  A  law  exists  in  Irdand,  by  which 
any  t^:iant  holding  by  lease  for  any  term,  may  take  a  benefidai 
interest  in  planting  timber  trees  upon  the  land  he  occupies. 

There  is  an  office  in  Dublin,  at  which  the  number  and  quality 
of  the  trees  are  registered  by  the  planter,  with  the  name  of 
the  land,  and  of  the  land-owner.  At  the  expiration  of  the 
lease,  the  trees  are  to  be  valued  by  two  persons,  to  be  dioses 
by  landlord  and  tenant ;  and  the  landlord  has  his  option,  either 

*  The  proportion  of  trees  to  be  planted,  is,  in  generaf,  five 
trees  annually  to  every  ten  pounds  of  yearly  rent.  For  exam- 
ple, in  a  lease  reserving  a  rent  of  125/«  a  year,  25  trees  are  to 
be  annually  planted  the  first  five  years;  making  in  all  on 
such  a  farm,  125  trees  to  be  preserved  or  replaced,  so  as  to 
leave  at  the  end  of  such  a  lease,  125  growing  trees. 

Every  farm  should  have  growing  on  it  as  much  tind)er  as  is 
necessary  for  making  and  repairing  instn^ments  of  husbandry, 
buildings,  utensils^  &c.  1 
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to  pay  his  tenant  augIi  value  as  these  valiiatora  set  upon  the 
trees,  or,  ULcase  of  reftlsal,  the  tenant  may  sell  and  carry  then 
mway. 

By  this  inediod  of  securing  to  die  taiant  a  return  of  his  ca« 
pital,  with  die  profits  of  it,  many  valuable  groves  of  timber  are 
produced,  which  never^  would  have  existed  otherwise.  The 
landlord  has  the  advantage  of  obtaining  a  stock  of  tindier  at  a 
Ciir  value,  which  he  could  not  have  procured,  but  by  means  of 
such  a  reasonable  provision  on  behalf  of  the  tenants.  * 


*  See  MonnoudttUre  Repoit. 
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APPENDIX   D.    (Chap.  I.) 

Average  Prices  of  Timber,  and  of  Oak  Bark,  at  rtii 
Port  of  Leith,  at  DiFFERfeNt  periods. 

Some  idea  of  the  value  and  scarcity  of  wood  in  Scotland, 
tnay  be  formed  from  the  following  statement  of  the  progressitrd 
increase  of  the  average  prices  of  timber,  within  the  last  thirty 
years,  furnished  by  respectable  merchants  at  Leith,  (in  1810 
and  1819),  the  principal  port  for  the  importation  of  timber  in 
the  east  of  Scotland^ 

Price  of  Timbetf  per  Foot 
1789.        1799*       1809*  1819. 


Oak,  English,          1     9 

2  10 

4    9 

S     6  to  3    9 

—    American,         - 

. 

6    0 

a. 

^ 

Ash,        .        .       12 

2    2 

S     S 

2     8 

S    0 

Elm,         .        -      1     2 

20 

3     3 

2    6 

2    9 

Beech,          *.           1     2 

2    0 

3     3 

2    2 

2    6 

Scots  fir,  planted,       ^ 

Smm 

2    0 

^ 

_ 

natural,        -i 

^ 

2     8 

— 

— 

Memel  fir,       -        1     0 

2    4 

4    6 

2    7 

2  10 

Common  do.      -      0    8 

1     8 

2    8 

2    4 

2  e 

American  log             - 

- 

4    0 

2    0 

2    4 

Price  ^  Oak  Bark,  per  Ton. 

1810. 

1820. 

X.  7  d. 

L.    s. 

d.      L. 

*.</. 

Best  English  Oak  bark. 

18  10    0 

10    0 

Oto  12 

0  0 

_  Scotch  ditto. 

12    0    0 

_ 

«. 

£—  Daoish,  or  foreign  do. 

8    0    0 

5  10 

0  to    7 

0  0 

Digitized  by 


Google 


AND  PLANTATIONSt  4^9 

APPENDIX    E.    (Chap.  I.) 

Y^OOD  V^crPER  FOR  INSTRUMENTS  OF  HUSBANDRY. 
[From  Lord  Kaimxs^s  Gentlemim  Fanner,  6tb  edit.  p.  265.] 

*  Among  the  most  expensive  articles  of  a  fkrm,  are  carts. 
f  ploughs,  brakes,  harrows,  rollers,  &c. ;  and  it  is  of  import- 
f  ance,  with  respect  to  economy,  that  these  should  be  con- 

*  structed  of  proper  wood.     To  that  end  the  following  hinta 

*  may  be  of  use. 

*  I  begin  with  examining  at  what  hge  a  tree  Is  in  perfection 

*  for  the  purposes  of  a  farm.     At  the  age  of  sixty,  it  is  suffi- 

*  ciently  large  for  every  farm  purpose ;  being,  when  cut  to  the 
f  square,  from  twelve  to  fifteen  inches  ^acH  side.  I  must  ex- 
'  cept  the  oak,  which,  even  for  the  purposes  of  farming,  im« 

*  proves  till  it  be  a  hundred  years  old.  Every  oak  consists 
f  of  red  and  white  wood ;  the  former  the  firmest  of  all  wood, 

*  the  latter  good  for  nothing.  Ash,  after  the  growth  of  sixty 
'  years,  turns  short  and  brittle. 

*  The  proper  season  for  cutting  a  tree  is,  when  it  has  least 

*  sap ;  which  is  precisely  in  the  middle  between  the  time  of 

*  shedding  the  leaf,  and  that  of  budding :  In  that  interval  it  is 

*  tough,  and  fittest  for  every  farm  purpose.     When  cut  in  the 

*  sap,  the  wood  is  short,  and  apt  to  split  with  drought. 

«  For  preserving  wood  after  being  cut,  there  are  three  me- 

*  thods.     One  is,  to  dry  it  in  the  air ;  another,  to  immerse  it 

*  in  water ;  and  a  third,  to  cover  it  with  horse-dung.     Ash 

*  when  sawed  green,  never  fails  to  split.  Before'  applying  an 
f  instrument,  it  ought  to  be  exposed  eighteen  months  in  a  dry 

*  situation,  that  all  the  sap  may  evaporate.  During  that  time, 
f  both  ends  ought  to  be  covered  from  the  air :  the  bark  pre- 

*  vents  the  body  from  splitting ;  but  when  the  ends  are  expos- 

*  cd,  they  will  split  into  the  body  five  or  six  inches.    When 
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^  ath  is  designed  for  uses  that  require  splittingy  let  it  be  qiEl 
^  immediately  after  cutting,  and  the  parts  laid  up  where  the  air 
'  has  not  hee  access,  m  order  that  jbey  may  dry  by  sloir  de- 
'  grees;  for  sudden  drought  makes  them  warp.    Oak  and  dm 

*  require  the  same  treatment.  The  Huntingdon  willow,  and 
<  other  willows  that  rise  to  a'  large  size,  turn  extremdy  tough 
^  when  dlry ;  and  therefore,  if  intended  for  planks  or  boards, 

*  they  ought  to  be  sawed  directly  after  being  cut.    But  as  in 

*  this  case,  they  are  apt  to  split,  great  care  ought  to  be  tabm 
^  to  dry  them  riowly.  Alder  and  birch  ou|^  to  be  iMDaged 
^  in  the  same  manner. 

^  The  immersing  in  water,  and  covering  with  hone-dung» 
^  are  fiur  from  bemg  the  best  methods  of  drying  wood.    It  is 

*  ahraya  harder  and  tougher  when  dried  dowly  in  the  air. 
^  Therefore  these  methods  are  only  for  expedition,  in  order  to. 

*  extract  the  sap  the  more  quickly,  when  the  wood  is  wanted 
^  for  immediate  use. 

'  There  is  not  an  instrument  of  husbandry  that  consists  of 
^  diflfer^nt  parts,  but  requires  wood  of  different  kinds.    Of  all 

*  wood,  oak  is  that  which  resists  moisture  the  bent,  and  can  the 

*  best  endure  the  being  totally  deprived  of  air.  For  these  reasons, 
'  oak  is  the  only  wood  fit  for  being  mortised  into  other  wood. 
'  From  the  part  that  is  mortised,  air  u  totally  excluded ;  and 

*  yet  some  moisture  finds  access,  being  more  penetrating  than 

*  air.    Therefore  the  ipokes  of  a  wheel,  which  are  mortised 

*  both  mto  the  nave  and  fellies,  ought  indispensably  to  be  of 

<  oak ;  the  sheaths  of  harrows,  which  bind  the  parts  together, 

*  ought  to  be  of  the  same  wood ;  as  also  the  head  of  the  diain- 

*  plough,  because  it  is  mortised  into  the  beam.    As  ash  is  len 

*  apt  to  split  than  oak,  it  is  more  proper  for  naves  and  fellies. 

*  Being  the  toughest  of  all  wood,  and  the  most  elastic,  it  is  the 

<  fittest  for  the  shafts  of  a  cart.  The  best  wood  for  the  body 
'  of  a  cart  or  waggon,  is  the  Huntingdon  willow.    It  is  both 

*  lighter  and  tougher  than  even  the  best  red  fir.    The  head  of 

<  the  Scotch  plough  may  be  of  alder,  because  it  is  not  mortised 

*  into  any  other  part.  Whatever  the  plough  be,  the  mould- 
^  board  may  be  of  willow,  or  alder,  or  plane ;  because  they  are 
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f  light,  and  not  apt  to  split.  *  The  boIlB  of  brakes  and  har« 
'  rows  should  be  of  birch  or  alder.  A  roller  should  be  made 
^  of  beech-woody  being  heavy ;  the  sheaths  and  pins  of  oak, 

*  and  the  shafts  of  ash.    Foreign  fir  b  the  best  and  cheapest 

*  for  couples.  Beech-wood  would  be  still  better,  were  it  not 
'  apt  to  take  the  worm :  but  in  a  farm  house  that  is  not  lofted, 

*  win  not  the  jiqpanning  with  smoke  prevent  that  evil  ?    Tha 

*  handles  of  spades,  shovels,  pick^,  &c.  ought  undoubtedly  to 
^  be  of  ash :  besides  its  toughness,  it  b  less  apt  to  turn  warm 
'  in  handling  than  any  other  yrood.  For  gates,  fir  is  undoubtr 
^  edly  the  best :  it  is  light ;  it  resists  moisture ;  and  is  not  apl 

*  to  warp,  f 

^  One  general  rule  I  give,  of  more,  importance  than  at  first 
^  view  may  be  thought,  which  is,  that  the  angle  made  by  mor- 
'  tising,  or  otherwise,  being  always  the  weakest  part  of  the  in? 
^  strument,  ought  to  be  fortified  with  a  plate  of  iron,  fittinf 
^  accurately  the  angle  of  the  wpod. ' 


*  Iron  is  now  employed  for  many  purposes,  in  place  of  wood. 
The  head  and  mould-board  (and  frequently  the  whole)  of  dift 
plough,  are  now  generally  made  of  cast-iron. 

f  WiUow  is  preferable  where  it  can  be  procured. 
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APPENDIX    F.    (Chap.  III.) 

The  total  extent  of  wood-lands  m  Scotland,  natural  and 
planted,  on  the  basis  of  the  County  Reports,  and  other  data, 
upay  be  generally  estimated  at  about  eight  hundred  thousand 
^res,  English  measure,  one  half  planted,  and  the  other  natural 
woods. 

The  following  general  estimate  of  the  woocjs  and  plantation^ 
of  Scotland,  is  extracted  from  the  *  General  Report, '  which 
xoaj  be  considered  as  a  near  approximation  to  the  truth; 
though,  from  the  .unavoidable  circumstance  of  the  computa- 
tions, in  many  cases,  beii^g  founded  partly  on  conjecture,  the 
a^ted  amount  of  natifral  wood  has  been  generally  supposed 
to  be  considerably  beyond  what  actual  observation  fairly  war« 
irants,  * 


♦  See  Farmer's  Magazine,  Vol.  XVI.  p.  350, 
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Tabular  State  of  the  Natural  Woods  and  Planta- 
tions OF  Scotland. 


Counties,  or  Shires. 

Acres 
planted 

Acres  . 
Natural. 

Total 

1.  Aberdeenshire 

2.  Angus,  or  Forfarshire    - 

3.  Argyleshire 

4.  Ayrshire 

5.  Banfishire          *            ^ 

6.  Berwickshire 

7.  Caithness-shire 

8.  Clackmannanshire 

9.  Cromarty,  and  Ross-shires 

10.  Dumbartonshire 

11.  Dumfries^ire 

12.  Edinburghshire            " 

13.  Elginshire          -            - 

14.  Fifeshire 

15.  Galloway 

16.  Haddingtonshire 

17.  Inverness-shire 

18.  Kmcardineshire,  or  Mearns 

19.  Kinross-shire 

20.  Lanarkshire 

21.  Linlithgowshire,  or  West) 

Lothiui        -         -       j 

22.  Nairnshire 

23.  Orkne>s,  and  Zetland      - 

24.  Peebles- shir6 

25.  Perthshire 

26.  Renfrewshire        *          * 

27.  Roxburghdiire            - 

28.  Selkirkshire 

29.  Stirlingshire 

30.  Sutherlandshire 

31.  Western  Wes,  or  Hebrides 

In  Scottish  acres  ' 
Englidi  ditto 

50,000 

33,624 

4,000 

26,000 

12,000 

5,500 

250 

2,000 

.5,000 

4,000 

28,000 

14,000 

10,000 

18,000 

4,400 

4,500 

10,000 

17,000 

1,993 

4,430 

5,000 

4,oeo 

2,000 
50,970 
4,000 
4,682 
2,000 
10,000 
1,173 
5,000 

74,000 

5,604 

30,000 

6,000 

6>000 

500 

600 

900 

72,000 

7,000 

3,000 

3,000 

21,000 

3,800 

400 

45,590 

609 

2,150 

200 

8,000 

500 

118,930 

500 

608 

4,000 
3,000 

124,000 

39,228 

34,000 

32,000 

18,000. 

6,000 

850 

2,900 

77,000 

11,000 

^31,000 

17,000 

31,000 

18,000 

8,200 

4,900 

55,590 

17,609 

1,993 

6,580 

5,200 

12,000 

2,500 
169,900 
4,500 
5,290 
2,000 
14,000 
4,173 
5,000 

343,522 
412,226 

417,891 
501,469 

761,413 
913,695 

VOL.  V. 
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APPENDIX  G.    (Chap.  IV.) 
Method  of  Extracting  Sugar  from  the  Maple  Tree. 

There  is  found  in  North  America,  says  the  late  Dr  Ander- 
son, in  his  Miscellaneous  Remarks  on  Planting,  *  certain  spe- 
cies of  Maple,  upon  which  the  natives  have  bestowed  the  name 
of  Sugar  Maple,  because  from  it  they  extract  a  juice  which 
yields  a  perfect  sugar  when  evaporated,  which  the  inhabitants 
of  Canada  employ  for  every  purpose  which  would  require  su- 
gar ;  and,  for  many  uses,  prefer  it  even  to  that  extracted  from 
the  sugar-cane. 

The  following  interesting  remarks  on  the  Acer  saccharinwm^ 
are  transcribed  from  '  Stewart's  Account  of  Prince  Edward*^ 
Island.' 

^  This  is  frequently  a  large  tree ;  the  butts  of  many  of  thenir 

*  fbr  six  or  eight  feet  from  the  ground,  bebg  finely  curled, 

*  render  this  timber  extreniiely  beautiful  in  cabinet  work,  as  it 

*  is  very  dose  grained,  and  susceptible  of  a  high  polish :  what 

*  is  called  the  Bird's-eye  Maple,  is  a  variety  of  this  tree.    The 

<  chief  value  of  the  Maple  at  present,  arises  from  the  quantity 

*  of  sugar  annually  manu&ctured  of  its  sap ;  the  making  c^ 
'  which  generally  commences  about  the  25th  oi  March,  and 
^  continues  through  the  first  ten  days  of  April ;  the  quanti^ 
'  made  varies  much  in  different  years,  and  depends  greatly  on 

*  the  weather  at  this  period ;  the  more  snow  these  is  on  the 

<  ground,  the  trees  run  the  greater  quantity  of  sap ;  dark  or 
^  rainy  weather  is  unfavourable.     Hie  sap  is  produced  in  the 

*  greatest  quantities  in  bright  sun-shiny  days,  after  a  finosty 

<  night.    To  procure  the  sap,  a  gap  is  cut  in  the  tree  with  a 

*  common  felling  axe,  from  an  inch  and  a  half  to  three  inches 

*  deep,  and  from  six  to  eight  inches  long,  slanthig  in  the  foitn 


•  Scots  Magazme^  Yd.  XXXIU.  p.  515. 
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*  of  the  letter  V,  and  should  face  the  south-west ;  the  sap  will 

*  nin  freely  from  this  gap,  from  the  lower  end  of  which  it  is 
«  guided  into  a  trough  placed  below,  by  a  chip  driven  into,» 

■*  sUght  cut  just  under  the  gap.  A  full  grown  tree  will  some- 
■*  times  run  upwards  of  two  gallons  a  day.  The  persons  em« 
'  ployed  in  the  business  visit  the  trees  frequently,  to  see  that 

*  the  sap  runs  fairly  into  the  troughs,  and  to  collect  it  into 

*  barrels,  which  are  conveniently  placed  for  that  purpose,  and 

*  in  which  it  is  drawn  on  hand-sledges  to  the  boiling  place,  or^ 

*  as  it  is  styled,  the  sug^  camp.    The  apparatus  for  bailing 

*  generally  consists  of  three  kettles,  the  largest  double  the  size 

*  of  the  second,  and  that  rather  more  than  in  the  same  pro- 

*  portion  to  the  third :  these  are  suspended  over  a  large  fire 

*  made  in  a  temporary  hut  in  the  forest.     The  sap  is  first  boil- 

*  ed  in  the  large  kettle,  and  removed  into  the  others  in  succes« 
'  sion,  as  it  is  reduced  by  boiling  to  the  quantity  each  can  con- 

*  tain :  when  removed  into  the  second  kettle,  the  first  is  again 

*  filled  with  fresh  sap ;  and  boiling  is  continued  in  all  the  ket* 

*  ties,  which  are  fiUed  up  from  each  other.  The  liquor  requires 
'  to  be  frequently  skimmed,  to  prevent  its  rising  suddenly  over 

*  the  kettle ;  a  small  portion  of  tallow  or  butter  is  occasionally 

*  thrown  in.    When  the  syrup  in  the  smaller  kettle  appears  of 

*  a  proper  consistency,  it  is  poured  into  wooden  moulds ;  the 

*  kettle  is  again  filled  up  from  the  second,  which  is  replenished 

*  from  the  larger ;  and  that  is  filled  with  fresh  sap.    A  small 

<  quantity  of  lime  water  is  sometimes  put  into  the  smaller  ket- 

<  de,  to  promote  its  granulation.    In  every  stage  of  the  pro* 

*  cess,  much  attention  is  required  to  make  good  sugar.    Before 

<  bcnling,  the  sap  should  be  strained,  to  clear  it  of  chips  and 
'  adventitious  substances.  When  well  made,  this  sugar  is  an 
'  agreeable  sweet,  and  answers  all  the  purposes  of  common  su- 
'  gar.     Very  good  vinegar  is  also  made  by  boiling  three  gallons 

<  of  sap  into  one,  and  then  fermenting  it  with  yeast. 

'  A  tree  will  continue  to  yield  juice  for  a  very  long  time, 

<  without  being  in  any  measure  hurt  by  it,  if  only  one  hole  is 

*  made  at  a  time ;  but  if  too  great  a  number  are.  opened  at  once, 
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<  it  hurts  the  tre^,  and  Bemetkoet  caiifle»  it  to  perish*    It  n 

*  always  necessary  to  Kmake  a  freah  incision  anauaUj,  as  then 

*  is  never  any  juice  flows  from  it>  but  that  year  when  it  is  made 

*  Young  trees  afford  a  greater  quantity  of  juice ;  but  that  ob« 

*  tained  from  old  treeaia  of  a  richer  quality,  and  yields  agreal- 

*  or  proportion  of  sugar. 

<  The  sugar  thus  obtained  from  the  Maple  is  all  dear  gain, 

<  being  made  at  a  timg^when  very  little  other  oul-oMoor  work 
^  can  be  performed.    Three  smart  lads  working  together,  wOl 

*  often  make  one  hundred  weight  each  in  the  course  of  a  Cart* 

*  night,  and  sometimes  in  a  fiivourable  yetLt  more.*  * 

Dr  James  Anderson  ralmlales  the  annual  value  of  an  sera 
of  ground,  containing  540  trees»  planted  at  ten  &et  diftaaos 
frinp^each  other»  at  2^3L  Sterling.f 


#  StewaEt*a  Account  of  Prince  Edward's  Ishnd* 
t  Siea  SiMts  MagaainoK  Vol.  XJUUUL  p.  516. 
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APPEKDIX  H.    (Chaf.IV.) 

Laicbxet*s  Dkscrii^tion  op  tbb  Gbnus  Pinvu 

Of  the  genus  Firmly  (class  and  order  Moncecia  monadetjAia 
•f  Lin.)  there  are  twelve  species  mentioned  by  Marshall,  md 
thirty-three  distinct  species  enumerated  by  Aylmer  Bourke 
Lambm,  Esq.  F.  R.  S.  \^ce-President  of  the  Linnean  Society. 

The  following  are  their  designations  t— 

1.  Pinut  v/lvestru  ;  Scots  fir,  or  wild  pine* 

2.  —    pumiUo  s  the  mugho,  or  mountain  pinCi  s^vaim  y  of 

Alton. 
S.    —    Banksiana;  Labradore  pine,  sifivestrii  i  q(  Aiion* 

4.  — -    pinaster;  cluster  pine. 

5.  —    pinea ;  stone  pine. 

'  6.  ..     maritima  ;  maritime  pine. 

7.  —  JudepetiiU;  Aleppo  pine. 

8.  — .    Massoniana  ;  Indian  pine. 

9.  —    inops;  Jersey  pine>  Virginiana  of  Gmelin. 
10.  —    resinosa;  pitch  pine. 

11«  —  variabilis;  variable-leaved  bastard  pine,  taeda  y  ol 

Alton. 

12.  —  taeda;  frankincense  pine. 

IS.  —  rigida;  three-leaved  Virginian  pine,  <a«iis /8  of  Alton. 

14.  -<-  pa/ui/m  /  swamp  pine. 

15.  -»  longifdia;  long-leaved  Indian  pine. 

16.  —  *  strobus  ;  Wejnoaouth  pine. 

17.  —  cembra  ;  Siberian  stone  pine. 

18.  —  occidentalis  ;  West  Indian  pine. 

19.  ,—  abies  ;  Norway  spruce  fir. 

20.  — -  alba  ;  white  spruce  fir. 

21.  —  nigra  ;  black  spruce  fir. 

22.  —  rubra  ;  Newfoundland  red  pbe,  or  spruce  fir. 
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23.  Pinus  orieniaUs  ;  Oriental  pine. 

24.  —  piceas  silver  fir. 

25.  — -  bakamea  ;  balsam  of  Gileajl  fif . 

26.  —  canadensis ;  Canadian  fir. 

27.  —  tadfcUa;  Nootkafir. 

28.  — -  lancedata;  broad*leaved  fir. 

29.  —  larix ;  larch. 

^0.    —  pendula ;  black  larch. 

51,    -^  microcarpa  ;  red  larch. 

32.  —  oedrus  ;  cedar  of  Lebanon, 

33.  —  dammara;  Amboyna  pitch  pine.  * 


f  See  LaiDbert'9  Description  of  the  genus  Pinus.    Folio* 
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APPENDIX    I.    (Chap.  IV.) 

The  first  barren  trees  planted  in  Scotland,  not  long  before 
the  middle  of  the  seventeenth  century,  were  those  of  exotic 
growth ;  such  as  the  plane,  alder,  beech,  chestnut,  Ume,  pitch 
and  silver  firs.  These,  at  the  time,  were  planted  in  garden^, 
rather  from  curiosity  or  ornament,  than  for  use.  There  is 
no  planted  oak,  ash,  elm,  or  fir,  of  such  an  old  date,  as  the 
country  was  then  full  of  natural  ifoods  composed  of  those  trees, 
and  little  demand  for  them.  * 

From  the  best  information  that  can  be  obtained,  the  other 
exotic  forest-trees  were  first  planted  in  Scotland,  at  or  about 
the  following  periods,  and  at  the  following  places,  f 

Lime,  Tilia  europea,  -  -  Taymouth^     -  1664* 

White  Willow,  Pop.  alSoy        -        -  Frestonfield,  1678. 

Silver  and  pitch  firs,  A.  picea,  and  P. )  i„^  .  Igg2. 

restnoM,  Lamb.        -        •        -   j        ^     J^> 

Maple,  Acer^        ...  Inverary,      -  1682. 

Walnut,  JuglanSy  *  -  Kinross,       -  1690* 

Hornbeam,  .C.  beitduSf         -  -  Drumlanerig,  1692. 

Black  poplar,  Pop>  nigra,  -  Hamilton,     -  1696. 

Laburnum,  CytUus  labumtan,         -  Panmure,      -  1705^ 

Horse-chestnut,  £«ai/ta  A^9poaMtom<my  New  Posso,  1709. 

Sycamore,  Acer  pseutUhplatanuSf  Holyroodhouse,  1710. 

Flowering-ash,  JFVax.  om.  Lin.        -  Bargaly,       -  1712. 

Weymouth  pine,  Pf II.  <<ro6fa.  Lamb.  Dunkeld,      -  1725. 

Larch,  larisf  Lin.         -        -         -  Dunkeld,      -  1727. 

Evergreen  oak,  QuercusUexy         -  Newhails,     -  1730. 

Balm  of  Gilead  fir.  Pin.  balsam^  Lin.  Arbigland,     -  1732. 

Deciduous  cypress,  Cupress.  dist.  Lin.  Loudon,      -  1733. 


♦  See  Walker's  Essays,  p.  26. 

t  See  Walker's  Econ.  Hist,  of  the.  Hebrides* 
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Spanish  oak,  Qmercus  tegUopsj  Lin. 
English  elm,   IJlmus  campestrisy  Lin. 
Norway  maple,  Acer  platanoidesj 
Tinebank  willow, 
Cedar  of  Lebanon,  Pin.  cedruSf 
Carolina  bird  cherry 
Hungarian  nut,  Coryliu  ccluma  ? 
Amerina  willow,  Salin  amerinay 
White  Newfoundland  spruce,  A.  aUay 
Sugar  maple,  Acer  saccharinus,  Micl\. 
American  larch,  and  paper  birch, 
Black  American  birch,  B.  n^ra,  H.  K.  < 

Mich.  -  -  - 

lA>mbardy  poplar,  - 

Balsam  pof^,  P.  bakami/ira,        * 


Newhails,      - 

17S4. 

Dalmahoy,    ^ 

17861 

Mountstewart, 

1738. 

Newhails, 

1739I 

Hopeton, 

174a 

Hopeton, 

1743. 

Carmichaely 

1744. 

Mellerstain, 

1746. 

New  Pofiso, 

1759. 

NewPbsso, 

1759. 

1763. 

ElUock,       '- 

1765. 

NewPosso, 

1766. 

Leith, 

177a 
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APPENDIX  K.    (Chap.  VI.) 

Babkino  Oak,  &c. 

The  high  value  of  oak  bark,  renders  it  an  object  of  peculiar 
importance  that  the  operation  of  Barking  be  performed  in  an 
efficient  and  economical  manner.  This  process,  as  it  is  gene« 
rally  performed  in  Scotland,  is  thus  described  bj  the  late  Mr 
Nicol.» 

*  Three  classes  of  people  are  employed :   the  hagmen,  or 

*  cutters,  the  carriers,  and  the  barkers.    The  latter  in  general 
,  f  consist  of  women  and  children.     The  cutters  are,  or  should 

*  be,  provided  with  ripping-saws  widely  set,  with  sharp,  light 
f  hatchets,  and  with  short-handled  pruning  hooks.    The  car- 

*  riers  should  be  provided  with  short  ropes,  stout  limbs,  and 
5  broad  shoulders.    The  barkers  are  provided  with  light,  short- 

*  handled,  ashen  mallets,  the  head  being  about  eight  inches 
f  long,  three  inches  diameter  in  the  face,  and  the  other  end 

*  blunt,  somewhat  wedge-shaped ;  with  sharp  ashen  wedges, 
J  somewhat  spatula-shaped,  and  which  may  either  be  drove  bj  ^ 
f  the  mallet,  or,  being  formed  with  a  kind  of  handle,  may  be 

*  pushed  with  the  hand ;  and  with  a  smooth-skinned  vohiUf  or 
f  other  landstone,  the  size  of  one's  head. 

'The  cutters  are  divided  into  two  parties;  hatchet-men, 

*  who  sever  the  stem ;  and  bookmen,  who  prune  it  of  small 
f  twigs,  and  cut  it  into  convenient  lengths.  The  carriers  bun- 
f  die  the  small  branches  {all  an  inch  in  diameter  are  barked) 

*  into  their  ropes,  and  bear  them,  the  large  ones,  and  the  trunk, 

*  if  liftable  by  one  person,  to  the  barkers,  who  are  seated  on 

*  the  grass  at  a  convenient  dbtance. 

*  Small  branches  and  twigs  are  held  by  one  hand  on  the 
fiUme,  and  beat  with  the  nudlet  until  the  bark  be  split,  f 


•  Practical  Planter,  2d  Edit.  p.  231,  fee 
f  It  must  be  acknowledged,  that  this  practice,  of  beating 
the  small  branches  and  twigs  of  the  oak  with  mallets,  to  de- 
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*  which  18  then  stripped  off,  and  laid  regularly  aside,  as  in  reap- 

*  ing  of  corn,  till  a  bundle  of  convenient  size  be  formed.     The 

*  trunk  and  branches  as  large  as  the  1^,  &c.  are  laid  along  on 

*  the  ground ;  the  upper  side  is  beat,  with  force,  from  one  end  to 

*  the  other ;  the  bark  is  started,  at  the  thick  end,  by  thrusting 

*  or  driving  in  the  wedge,  which,  being  run  along  the  i^hole 

*  length,  rips  it  open  in  an  instant ;  the  wedge  is  applied  on 

*  l^oth  sides  of  the  incision,  in  manner  of  the  knife  in  skinning 

*  a  sheep,  observing  to  beat  before  its  point  with  the  mallet, 

*  until  the  bark  is  completely  loosened.     The  point  most  par- 

*  ticularly  to  be  attei^ded  to  is,  to  take  off  the  bark  in  as  long 

*  shreds  or  strands  as  possible,  for  the  conveniency  of  carriage 

*  tp,  and  drying  it  on  the  horses. 

*  These  arc  formed  of  long  branches ;  and  pieces  of  a  yard 

*  in  length,  sharpened  at  one  end,  and  having  a  knag  at  the 

*  other  to  receive  and  support  the  end  of  the  former.    Two 

tach  the  bark,  observed  in  Scotland,  is  most  improper,  and  oc- 
casions a  very  serious  loss  to  the  purchaser  of  the  wood ;  as  every 
bruised  piece  of  oak  bark  perishes  as  effectually  as  bruised  places 
in  apples,  and  become  totally  useless  to  the  tanner.  It  has 
been  remarked,  accordingly,  that  Scots  bark  brings  only  about 
two- thirds  of  the  price  at  Leith,  which  bark  from  Sussex,  and 
other  parts  of  England,  fetches  at  that  port.  The  tools,  also, 
generally  used  in  Scotland,  are  greatly  inferior  to  the  tools  and 
processes  of  the  bark-peelers  in  England,  which  are  described 
by  Mr  Farey  in  the  Agricultural  Magazine  for  August  1807. 

As  this  subject  is  of  the  greatest  importance  to  the  proprie- 
tors and  purchasers  of  oak-coppice  in  the  Highlands  of  Scot- 
land, and  as  the  loss  of  one-third  of  the  value  of  the  bark  is  a 
serious  matter,  it  has  been  recommended  to  the  extensive  pro- 
ppetors  of  natural  woods  in  Scotland,  to  bring  down  some  in- 
telligent persons  from  the  midland  counties  of  England,  with 
their  improved  instruments,  to  instruct  the  natives  of  the  High- 
l^ds  in  the  best  mode  of  manufacturing  so  valuable  an  artide 
as  bark. 
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*  knags  are  driven  mto  the  ground  at  the  distance  of  a  foot; 
^  from  each  other,  until  their  upper  ends  are  within  thirtj 

*  inches  of  it,  and  on  a  level ;  other  two  are  placed  in  like  man« 

*  ner,  at  a  distance  suitable*  to  the  length  of  iwp  str^ght 

<  branches,  which  are  laid  on,  parallel  to  each  other ;  thus 

*  forming  the  horse.  *     The  horses  may  stand  within  four  or 

*  five  feet  of  each  other,  and  are  always  to  be  placed  on  a  dry, 

*  elevated  spot,  that  the  bark  may  have  free  air  in  drying* 

'  At  the  end  of  each  day's  work,  the  bark  is  carried  to,  and 

*  laid  on  the  horses  ;  across,  and  to  the  thickness  of  about  six 
'  er  eight  inches.  The  large,  boardy  pieces  are  set  up  on  end, 
'  leaning  against  the  horses^  or  being  formed  into  small  pyra- 

*  midal  stacks.     Diie  attention  must  be  paid  to  turning  the 

<  bark  once,  ,or  perhaps  twice  a  d4y>  according  to  the  state  of 

*  the  weather. 

^  The  method  of  barkug  and  treating  the  Birch,  is  much 

*  the  same  as  the  Oak ;  with  this  difference,  that  the  season  is 

*  winter,  or  early  in  spring ;  and  that  it  is  more  tedious^  by 

<  reason  that  the  outward  shreddy  bark  of  the  Birch  is  peeled 
^  o£^  and  rejected.     Wherefore,  it  follows,  that  if  the  wood  in 

*  question  is  composed  of  Birch  and  Oak,  and  if  the  Birch  i« 

<  to  be  barked,  the  best  method  is  to  Hme  the  work  so  as  that 

*  the  Birches  may  be  cut,  barked,  and  finished  by  the  first  of 

*  May;  and  then  proceeding  with  the  Oak. '  f 

Method  of  Charring  Wooi:». 

The  following  is  the  usual  method  of  charring  wood  in  Scot- 
ll^ld.     The  wood  being  collected  near  the  place  intended  for 


*  Sometimes  an  improvement  in  the  construction  of  the 
horses  has  been  adopted ;  the  poles  are  not  placed  on  a  level, 
but  the  one  a  few  inches  lower  than  the  other ;  so  that  the 
bark,  when  laid  on,  has  a  considerable  slope  to  run  off  the  wet 
in  heavy  rains. 

t  See  Nicol's  Practical  Planter,  p.  231,  2S5. 
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the  operation,  and  cut  into  billets,  generally  about  three  feet  in 
length,  the  pits  or  stacks  are  formed  as  follows :  A  spot  adapt- 
ed to  the  purpose,  from  about  fifteen  to  twenty  feet  in  diame* 
ter,  of  a  conical  form,  is  selected ;  and  after  being  properly 
levelled,  a  large  billet  of  wood,  split  across  at  one  end,  and 
pointed  at  the  other,  is  fixed  in  the  centre  of  the  area,  with  its 
pointed  extremity  in  the  earth,  and  two  piecies  of-wood,  insert- 
ed through  the  clefts  of  the  otlier  end,  forming  four  right 
angles ;  against  these  cross  pieces,  four  other  billets  of  wood 
are  placed,  one  end  on  the  ground,  and  the  other  leaning  a* 
gainst  the  angles. 

A  number  of  large  and  straight  billets  are  afterwards  laid  on 
the  ground,  to  form  a  floor,  each  being,  as  it  were,  the  radius 
of  the  circular  area ;  on  this  floor,  a  proper  quantity  of  brush 
or  small  wood  is  strewed,  to  fill  up  the  interstices,  when  the 
floor  will  be  complete :  and  in  order  to  keep  the  billets  in  the 
same  position  in  which  they  were  first  arranged,  pegs  or  stumps 
are  driven  into  the  ground,  in  the  circumference  of  the  circle, 
about  a  foot  distant  from  one  another ;  upon  this  floor  a  stage 
is  built  with  billets  set  upon  one  end,  somewhat  inclining  to- 
wards the  centre  billet ;  and  on  the  tops  of  these,  another  floor 
is  laid,  in  a  horizontal  direction,  but  of  shorter  billets,  as  the 
whole  is,  when  finished,  to  form  a  cone.  The  whole  is  then 
coated  over  with  turf,  and  the  surface  generally  plastered  with 
a  mixture  of  earth  and  charcoal  dust. 

Previous  to  the  operation  of  setting  fire  to  the  pile,  the  cen« 
tral  billet  in  the  upper  stage  is  drawn  out,  and  pieces  of  dry 
combustible  wood  substituted  in  its  place,  to  which  the  fire  is 
applied.  Great  attention  is  necessary,  during  the  [H'occss,  in 
the  proper  management  of  the  fire,  and  in  immediately  cover- 
ing up  the  apertures  through  which  the  flame  obtrudes  itself, 
until  the  operation  be  concluded,  which  is 'generally  effected  in 
the  space  of  two  or  three  days,  according  to  circumstances. 

When  the  charcoal  is  thought  to  be  sufficiently  burnt,  whidi 
is  easily  known  from  the  appearance  of  the  smoke,  and  the 
flames  no  longer  issuing  with  impetuosity  through  the  vents ; 
all  tlie  apertures  are  to  be  closed  up  very  carefully  with  a  mix* 
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ture  of  earth  and  charcoal  dust,  which,  by  excluding  all  access 
of  the  external  air,  prevents  the  coab  from  being  any  further 
consumed,  and  the  fiie  goes  out  of  itself.  In  this  condition  it 
is  suffered  to  remain,  till  the  whole  is  sufficiently  cooled^  when 
the  cover  is  removed,  and  the  diarcodi  is  taken  away«  If  the 
whole  process  is  carefully  managed,  the  coal  will  exactly  re« 
tain  the  figure  of  the  pieces  of  wood :  some  are  said  to  have 
been  so  dexterous,  as  to  char  an  arrow,  without  altering  even 
the  figure  of  the  feather.  ♦ 

The  improved  method  of  charring  wood  for  the  making  of 
gunpowder,  is,  however,  a  much  more  costly  operation,  thoi^h 
die  expense  attending  it  is  amply  compensated  by  the  superior 
excellence  of  the  article  when  manufactured.  It  is  performed 
in  iron  cylinders,  and  in  so  complete  a  manner,  that  every  par- 
ticle of  the  wood  is  charred.  The  oily  or  tarry  matter  is  also 
preserved,  and  may,  so  &r  as  the  quantity  goes, .  be  made  use 
of  instead  of  foreign  tar  or  pitch.  This  manufacture  is  carried 
to  the  greatest  perfection,  near  Fetworth  in  Sussex. 


#  See  Encyclopaedia  Brit.  Vol.  V.  Art.  Charcoal,  4th  edit 
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APPENDIX  L.    (Chap.  VII.) 

The  following  LIST  contains  th^  names  of  the  prmcipd 
kinds  of  APPLES  and  PEARS  cultivated  in  the  Vale  of 
Clyde»  though  there  lu-e  other  Tarieties  not  distinguished  hj 
any  particular  appellations. 


Summer  Apples. 


Amber, 

American  pippin, 
Chucket  eggf 
Lady's  lemon, 
5.  Dryly  pippin, 
Garrion, 


Hawthomden, 
Milford, 
Jenniting, 
10.  Kailbed, 
Lady  Apple, 
Summer  Strawberiy,  Ac* 


Bloodheart, 
Common  codlin, 
15.  Dumbarton  pippin, 
Hamilton  pippin, 
Lady's  finger. 
Lemon  pippin. 


25.  Carse  of  Gowrie, 
Coal-house, 
Corstorphine, 
Ely, 
Fulwood, 

SO.  Grass  apple, 
Grolden  Monday, 
Golden  pippin. 
Green  Calendar, 
Green  cluster, 


Autumn  do. 

Marrorr, 
20.  Moncrieff, 

Queen  of  England, 
Salmon, 
Whistlebeny, 
White-cluster,  &c. 

Winter  do. 

35.  Green  Leadington, 

Grey  Leadington, 

Naked  apple. 

Nonpareil, 

Nonsuch, 
40.  Purse-mouth, 

Royal  codlin. 

Sheep  head, 

Winter  Strawbeny, 

Yorkshire  greening,  &c. 
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Summer  Pears. 


Crawford, 
Eatly  lemon. 
Fair  maid, 
Forrow  cow, 
.  Gold-knap, 
Green  pear  of  Plnkey, 


James, 
Jargonelle, 
Lady's  lemon, 
10.  Minister, 

Rob-hind,  early, 
Saffron,  &c 


Auchan, 

Bergamot, 
15.  Bishop, 

Bush, 

Camack, 

Grey  gudewife, 

Grey  honey, 
20.  Keather, 


Autumn  dd. 

Laugh, 
Longueville^ 
Muirfowl  egg^ 
Pear-urie, 
25.  Rob-hind, 
Swan  egg. 
Vicar,  &c. 


Brier-bush, 
Pear  iron, 
30.  Pear  Wilson, 


Winter  do. 

Winter  bergamot, 
Winter  warden. 
Winter  citron,  &c.  • 


♦  For  a  Table  illustrative  of  the  Clydesdale  Orchards,  con- 
taining a  statement  of  their  extent,  annual  value,  &c.  see  Ge- 
neral Report  of  Scotland,  Vol.  IV. 
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LIST  of  the  principal  APPLES,  PEARS,  and  PLUMS,  cul- 
tivated in  the  Carse  of  Gowrie  Orchards* 


The 


following  are  all  great  bearing,  standard  Appks* 


Black  stock,  or  Fox  whelps, 

Bulastrae  hill, 

Carlisle  codlin. 

Cat's  head, 
»  5.  Dupplin  codlin, 

Glaramis  pippin, 

Green  fulwood, 

Grey  Leadington, 

Hawthomden, 
|0.  Kinnoul  codlin. 

Lady's  finger, . 

Lament, 

Lemon  pippin, 

Loman's  peannain, 
J  5*  Moncrieff  pippin, 

Moncur  Apple, 

Monstrous  rennet, 


Naked  apple, 
Norfolk  beaufin, 

20.  Oslin, 

Queen  of  England, 
^   Ribston  pippin. 
Royal  codlin, 
Royal  russet, 

25.  Scarlet  LeadingtOD, 
Stoup  Leadington, 
Striped  Leadington, 
Summer  Queening, 
Sunmier  Strawberry, 

SO.  Tower  of  Glammis, 
White  CaptaiB, 
White  codlin, 

Sd.  Winter  Queening,  Ac* 


Stakoard  Peabs. 


Autumn  bergamot, 

Benvie,  Sunmier  St  Autunm, 

Black  Auchan, 

Briar-bush, 

Cadillac, 

Camock  or  Drummond, 

Christie, 

Crawford, 

Elshenhaft, 

Oalston's  muirfowl  egg, 

Green  chisel. 

Green  yair. 

Gold-knap, 


Grey  Auchaa^ 
-Green  honey. 
Jargonelle, 
LongueviUe, 
Muirfowl  egg, 
Pear  James, 
Pear  nut, 
Pow  Meg, 
Scots  bergamot, 
Soutar's  thumb, 
Summer  bergamot, 
Swan  q^,  &c* 
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Plums  cultivated  in  thb  Orchards* 

iBlue  perdrigon.  Green  Julian, 

Common  Orleans,  Red  Magnum, 

Damson,  White  Magnum  bonum,  Set. 

Fotheringham, 

The  preceding  list  contains  Uie  names  of  the  best-bearing 
fruit-trees  that  are  most  commonly  to  be  met  with  in  the  Carse 
of  Cowrie  Orchards,  although  there  are  a  great  number  of  va- 
luable kinds  of  both  apples  and  pears,  not  induded-in  the  fore- 
going list,  cultivated  on  walls  ;  besides  others  of  inferior  note» 
and  several  new  kinds  lately  imported  from  England.  * 


*  See  Memoirs  of  the  Caledonian  Horticultural  Society,  vol.  !• 
p.  325,  &c.  For  a  Table  fafther  illustrative  of  the  Carse  of 
Gowrie  (Shards,  in  which  will  be  found,  in  one  view,  the 
names  o?  the  orchards  and  proprietors ;  the  parishes  in  which 
they  are  situated  ;  tlieir  extent ;  the  nature  of  their  respective 
soils ;  the  annual  value  of  their  fruit  from  1809  to  181S,  as  far 
*s  could  be  ascertamed,  &c*  See  Mem*  Caled.  HorU  Sot* 
vol.  L  p.  880; 


•^ot.  Vi  i  i 
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MANUFACTURE   OF   TURPENTINE   FROM 
THE   PINUS  SYLVESTRIS, 

,      AC  rjlACTISSP  BT  THE  KATlVf  PSA«AirTJiT  OV  THg 
INTERIOR  or  THE  RUSSIAN  EMPIRE. 


By  WILLIAM  H0WI80N,  M.  D. 
Mmtbrn^  tiM  CddloafaiP  Hortkukural  Society,  mi4  Fellow  of  itf     . 
Roviil  College  oC  flurgeona,  Edfolmrgh.  ^^ 


The  Russian  empire,  a  very  large  and  extensive^ 
tract  of  coiHitryy  ^ mbiracing  almost  the  whole  o^ 
tbe  no^theniy  ,#49terv,  aii4  sputbern  parts  t>f  Eu- 
rope, attd  subjected  to  a  proportional  variety  of 
soil  and  climate,  is  covered  with  innumerable 
iR>rests  of  natural  wood,  constituting,  in  a  very 
considerable  degree,  the  wealth  of  its  inhabitants, 
and  the  resources  of  the  empire.  The  trees  which 
compose  these  forests  consist  of  a  great  many  dif- 
ferent species,  each  of  which  difl^r  materially  in 
their  appearance,  nature,  ^&c.  according  to  the 
climate,  soil,  and  situation,  under  which  they  are 


Digitized  by 


Google 


496  AM  ACCOUNT  OP  THE 

placed.  Of  these,  however,  it  is  my  intention,  at 
present,  to  confine  my  remarks  to  the  Pine  tribe, 
and  particularly  the  copamon  pine,  with  the  ma* 
nufacture  of  turpentine  from  it,  as  practised  by 
the  Boors  of  the  interior^ 

Of  the  several  kinds  of  trees,  those  diat  have 
narrow-pointed  leaves,  called  by  the  Germans 
NadelhaBlser,  or  needle  timber,  from  their  leaves 
growing  in  that  shape  j  including  the  Fir  (Pinus 
picea),  the  Pine  (Pinus  abies),  th^  Black  Koe 
(Pinus  st/Iv^stris)f  th§  Lar^fa  tree  (Pinus  larix\ 
and  the  Siberian  cedar  (Pinus  cembra\  are  chief- 
ly indigenous  towards  the  northern  pait  of  the 
Russian  empire ;  and,  there,  form  woods  of  pro- 
digious extent.  These  species  of  trees,  dispers- 
ed over  the  country,  are  entirely  natural  wood, 
springing  up  from  the  accidental  blowing  about  of 
the  seeds,  or  from  the  parent  trunk;  and,  during 
their  growth,  no  care  nor  attention  is  bestowed 
upon  them  by  human  industry*  In  many  parts 
of  the  country,  particularly  |ar  into  the  interior, 
at  a  distance  from  the  gre^t  roads,  navigable  ri- 
vers, lakes  and  canals,  where  tbe  rapacious  hand 
of  man  has  not  as  yet  had  time  tq  penetrate,  they 
acquire  an  immense  h^ght  and  thickness,  and 
present  by  far  the  ^est  trunks  J  have  seen  in 
any  part  of  the  world.  By  retaining  their  foli- 
age also  during  the  long  and  severe  winter  pecu- 
liar to  these  parts,  these  trees  tend  greatly  to  ^- 
leviate  the  dreariness  of  the  scene ;  pointing  out 
(he  road  to  the  traveller  amidst  trackless  snow  \ 
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and  afford  shelter  and  protection,  from  theinten-' 
Sity  of  ^he  storm,  to  the  animak  of  the  fprest 

Vv'hilst  travelling  through  extensive  forests  of 
these  species  of  trees,  with  a  friend  going  to  pur- 
chase^ timber  for  the  consumption  of  Great  Bri- 
tain,  in  that  tract  of  country  surrounding,  the 
Biel  Oser  or  White  Lake,  in  the  extensive  gOr 
vernment  of  Novogorod,  we  observed,  as  we  pass* 
ed  along,  numbers,  from  a  deficiency  of  nmnishr 
aaent,  complately  dead  y  whilst  others  of  them 
wore  blown  over  witli  tlie  force  of  the  wind^ 
their  spreading  roots  tearing  up  the  soft  sur- 
rounding soil  for  a  considerable  distance.  la 
this  way,  the  feebler  and  more  delicate  plants^ 
unable  to  withstand  those  destructive  causes,  ar^ 
injured,  and  perish;'  whilst  their  mace  haidy 
neighbours  remain  masters  of  the  soil,  and 
reach  to  great  perfection,  numbers  here  and 
there  presenting  fine  stately  trunks,  destitute  of 
branches,  and  capable  of  forming  mainmasts  for 
frigates,,  or  even  line  of  battle  ships.  Among 
those  forests,  that  species  of  tree  denominated 
the  Scotch  fir,  we  observed  to  be  very  abundant, 
^nd  to  attain  to  great  luxuriance.  What  surpris- 
ed us  much  in  passing  along,  was,  tjiat  numbers 
of  the  fir  trees,  and,  amongst  these,  many  of  th^ 
finest  ones,  presented  a  burnt  appearance.  In 
these,  the  outer  .bark  was  perfectly  fresh  jind  un- 
injured ;  but,  wherever  there  happened  to  be  a 
perforation  through  it,  or  a  part  accidentally 
fcnjovcd,  there  the  timber  of  the  trunk  was  visi- 
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ble^'^tn  a  completely,  btiraedi  itAe, 
cfcarooal*  I  hadfiome  difficid^^  at  firsts  m-vn^ 
deiBtanding  how  this  oould  have  happeoeda  biiC 
u|Mm  inquiring  at  the  Russian  nobleman,  to  whodi 
the  surrounding  country  belong^  and  with  whom 
we  had  taken  up  our  residence,  he  informed  U8» 
that  during  the  excessive  heat  of  .the  summer 
months,  the  travelling  boors,  for  the  sake  q£  tiie 
diade  afibrded  them  by  the  trees,  were  io  the  cm^ 
tom  of  stopping  during  the  dayt  and  kindling  fires 
to  cook  their  provisions ;  that  at  titaea  they^fidl 
asleep,  leaving  them  burning  >  and  thit,  daring 
that  period,  the  fire  communicated  ta  the  email- 
ef  rbotsof  the  trees,  with  which  the  soit  is  ttieve 
coBipletdy  interwoven.  Fpom  these,  it^^radiiaUy 
I^Maedto  the  main  root^  then  tip{ along  the  tnu^; 
deatroyitig  entirely  the  inside  timber,  aiidjleayi^ 
the  aurroutiding  bark  unitgui^d^  and, in  that^wijyk 
the  finest  trees  slowly  and  insensibly  fell  victtms 
^  il9  destructive  ravagesi.  In  the  above  descaib- 
^  »iaiiner,  it  propagated  itself,  by  means  4>it<tjle 
wot^  from  one  tree  to  another ;  until,  at  tinMV 
to  pvt  a  stop  to  its  destructive  prc^ess,^  jthe^piOn 
prietors  are  obliged,  with  great  labour,  tf(^t%:a 
4eep  trench,  so  as  to  insulate  the  whole  e^tast 
of  forest  attadced  by  the  fire.  t . 

In  the  immediate  neighbourhood  of  the  great 
towns  of  the  Russian  empire,  I  may  now  remark, 
the  Pine  tribe  of  trees  do  not  present  themselves, 
with  the  exception  of  a  few  straggling  ones  here 
And.  there  ^  these  situations^  in  general,  being  oc* 
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coplied  by  the  diflbrat  Varieties  of  Bifclk  iTb^* 
are^  found  in  greatest  perfection  in  the  interior  of 
the  country,  and  at  a  distance  from  the  residence 
of  man ;  the  density,  durability,  and  consequents 
ly  the  value  of  their  timber,  increasing  aa  they 
approach  within  a  certain  distance  c£  the  North 
Bole^  owing  to  the  severity  of  the  climate.  Frons 
iMs.cause  also,  the  great  superiority  of  the  tim* 
bev' o£'iiiiore'^northem  countries,  over  thi^  of. 
enfiiQitfitniiif>  wtfieh  'io:)he  m^ket  does  not 
bringicode  tatfof  the  price,  depends.  Beyond  s 
certain  distiknce,  however,  they  gradually  dhni« 
nish  in  size,  and  at  length  cease  to  exist.  In^ 
these  northern  parts  of  the  world,  a  shekeredsi- 
tnatiqo^  arid  good  soil,  appear  to  be  of  great  ati^ 
lity  to  the  growth^  of  the  trees :  as  those  titaaltt^ 
under  such  circumstances,  are  always  far  supe^ 
rior  to  those  growing  upon  an  exposed  and|>oor 
fioiL 

The  Phms  sjfhestris^  besides  a  great  variety  o0 
other  important  purposes  to  wibich  it  is  ftpt^ielli^ 
£rom  the  quantity  of  turpentine,  or  inftaittnftMfi^ 
matter  which  it  contains,  is  us^  over  the  extttt-* 
sive  empire  of  Russia  by  the  natives,  to  Stip**** 
ply  fuel,  and  as  a  substitute  for  candle.  Ybi* 
the  latter  purpose,  the  trunk  of  the  tree' is 
^lit  into  laths,  ^or  thin  pieces,  above  a  yard  in 
length,  which  are  kept  drying  in  the  interi<nr 
of  the  house,  during  the  winter.  When  a  sti* 
tionary  light  is  required,  they  fix  one  of  these  in 
a  sort  of  wooden  stand,  with  which  every  isba  or 
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cottage  is  supplied,  furnished  with  an  iron  spring 
which  holds  it  in  a  horizontal  direction;  they 
kindle  it  at  the  lower  extremity,  when  it  burns 
slowly  up,  with  a  clear  and  brilliant  flame  ;  the 
cinder,  or  charred  wood,  either  being  removed  at 
intervals,  or  gradually  falling  away  of  itself. 
When  a  moveable  light  is  wanted,  they  carrj'  one 
from  place  to  place  in  their  hands,  supplying  a 
fresh  one,  as  the  other  is  consumed. 

For  my  present  purpose,  it  is  necessary  that  I 
should  state,  that  the  Pintis  syhestris  also  exists 
in  the  Highlands  of  Scotland  in  great  abundance 
in  its  natural  state,  but  principally  in  its  cultivat- 
ed, or  artificial  one ;  and  that  to  this  day  it  is 
used  by  the  poor  peasantry  as  a  substitute  for 
candle  or  oil.  The  reverse  of  the  natives  of 
Kussia,  however  j  they  make  use  of  the  roots, 
which  they  dry,  and  which  furnish  a  pure,  clear, 
and  abundant  light,  burning  completely  away,  in 
the  erect  position,  like  a  candle ;  an  evident 
proof  that  the  root  contains  more  inflammable 
matter,  or  turpentine,  than  any  other  part  of  the 
tree  j  and  this  the  experience  of  ages  has  tended 
to  confirm.  In  the  Highlands,  also,  immense 
numbers  of  the  stumps  of  fir  trees  are  to  be  found 
in  the  mosses,  where  they  have  remained  for 
ages,  covered  by  a  thin  film  of  vegetation,  all  of 
Avhich  would  furnish  turpentine  by  distillation. 
I  shall  now  proceed  to  describe  the  manufacture 
of  turpentine  from  the  stumps  and  roots  of  tlie 
J^inm  srjkestriSy  or  Wild  Pine,  as  carried  on  by 
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the  boors  of  the  interior  of  Russia,  which,  with  the 
addition  of  a  few  improvements,  1  am  of  opinion 
may  be  introduced  with  great  advantage  into 
Britain,  particularly  the  Highlands  of  Scotland  ; 
and  the  introduction  of  which,  to  the  notice,  of 
this  Society,  is  the  sole  object  of  these  pages. 
Before  doing  so,  however,  it  may  be  necessary 
that  I  should  recal  to  the  recollection  of  my 
readers,  the  method  of  procuring  it,  at  present  in 
use  in  France  and  this  country;  which  I  shall 
extract  from  Dr  Rees's  Encyclopaedia. 

*  Common  turpentine  is  about  the  consistence 

*  of  honey,  and  is  obtained  from  the  wild  pine 

*  (Pinus  sTfbuestris)^  which  is  extremely  resinous, 

*  insomuch,  that,  if  not  evacuated  of  its  juice,  it 

*  often  swells,  and  bursts.     The  tree  is  at  perfeo- 

*  tion  when  about  seventy  or  eighty  years  old> 

*  but  is  fit  to  yield  turpentine  at  tlie  age  of  forty. 

*  Those  trees  which  are  most  exposed  to  the 

*  sun,  and  have  the  thickest  bark,  aiBford  it  in  tlie 

*  greatest  abundance.     The  operation  for  pro- 

*  curing  it  commences  in  the  month  of  May; 

*  the  outer  bark  is  stripped  off  for  six  inches,  so 

*  as  to  expose  the  inner  smooth  bark,  near  the 

*  foot  of  the  tree,  and  a  wound  is  made  with  a 

*  sharp  tool  three  inches  square,  and  all  inch 
^  deep.     The  resinous  juice  soon  begins  to  exude 

*  in  transparent  drops,  which  fall  into  a  hole  pre- 

*  viously  dug  at  the  root  of  the  tree ;  fresh  inci- 
'  sionc  are  repeatedly  made  till  September,  when 

*  the  cold  begins  to  check  the  further  emendation. 
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*  The  wanner  the  weather  is,  the  gteater 
^  titjT  of  turpentine  19  obtained ;  and  a  healthy 
^  tree  may  thus  yield  from  six  to  twelve  pounds 

*  of  turpentine  annually  for  a  century  of  years. 

*  Bart  of  the  juice  concretes  in  the  wounds,  and 
'  18  called  Galipot  in  Provence,  and  Barras  in 

*  Guienne :  but  althougli  it  contains  oil,  yet  it  is 

*  not  used  for  the  purpose  of  procuring  it.    The 

*  proper  turpentine  is  purified  by  being  exposed 

*  to  the  sun^s  rays  in  barrels  perfcH^ted  in  the 

*  bottom^  through  which  it  filters  when  liquified 

*  by  the  heat. 

•^  The  juice,  as  it  issues  from  the  tree,  as. some- 

*  tJiBes  received  in  trenches  made  in  the  eartiv 
^  and  afterwards  freed  from  its  grosser  impurities 
^  bf  tcolafture  through  wicker,  baskets.  The  cooes 
^d(^•tb^^^tiee;sppear^ta  contain  a  res^ous  iqatt^ 
^icf  a'maregrateftil  kifad  than^lhatof  the  tQjnkf 
^  dlMilled  while  fresh,  they  are  said  to  jfieU.f 
^  fine  essentid  oil,  called  by  the  Gemus  Caf^ 
.<  pathicum  Oleum,  mudi  superior  to  that  g^  ti»- 

i  **  'The  <m1  of  turpentine  is  obtained  by  du^ 
"P  Mag  the  resin  with  water  in  a  comiDw.j)^ 

*  when  the  oil  is  found  lA  the  receiver,  swipan(i|Hg 
^  Qti  the  water,  from  which  it  is  easily  sepps|^4« 

*  Thtf  average  proportion  i&  66. lib.  of  qH^fnfjm 
^  950  lib.  of  good  turpentine*  This  pr^ipgf^fi 
4  eshrried  on  both  aibrioad.8ri|d'^tih«|a(}fHu\>M;tha 
'  oil  drawn  in  this  countryus  al^ys  p^i^opecid^^ 

My  readers  will  particularly  obsenien  jtjb^t  $lv 
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now  described  is  entirely  diArent  fflom 
that  made  lue  of  by  the  natives  odfRusBiat  which 
I  shall  presently  give  an  account  off  and  whkh 
I  wish  to  introduce  into  this  country.  In  the 
usual  process^  the  oil  of  turpentine  is  supplied  by 
means  of  a  complicated^  tedious^  and  expensioe 
operation,  from  the  trunks  or  valuable  part  of  die 
tree,  whilst  in  its  growing  dtate ;  to  which,  from 
the  destruction  of  the  bark,  and  other  causes,  it 
cannot  fail  to  prove  injurious,  and  which  contains 
a  proportionally  less  quantity  of  the  turpentines 
Whereas,  in  the  Russian  one,  it  is  furnished  by 
the  simple  process  oS  dis^ttaUon  akne^  without  any 
expmse  of  Aid  (which  is  supplied  by  the  refijse 
chips  Of  the  boiler  left  from  the  former  distiUai^ 
tioli), '  and  is  obtained  from  the  roots  and  stwnpicf 
the^l^ee,  which  remain  in  the  grouKd.aftenthe 
^nnik  is  cut  dowtt,  for  other  bmk  valuable  piuv 
poses;  whicb  roots,  &c.  odierwue  becomei'aii 
klciunbMmfce  to  die  land,  abstractii^  the  bm». 
TJAhiiieM  of  tiie'  soil  from  the  surroondii^  Ittps^ 
preventing  agriculture,  &c.  and  which  cootaif  a 
ttiidi  g^ter  i^batatity  of  tb^  tnrpentine^  br  in- 
ifaihmable  princi^e.  It  can  be  no  disgrace^  i 
nay  also  add,  for  an  enlightened  people  to  bein^ 
debted  for  a  simple  process  to  the  rude  and  unu 
cultivated  boor   living   amidst   the  forestii :  of 


^  T#  ivmish  turpentine,  what  mi^  be  called  the 
usrfess  parts  of  the  fir  tree,  (viz.  die  roots,  and 
the  lower  part  or  base  of  the  trunk,  which  re- 
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mains  in  ihe  ground  after  the  tre^  vfhich  affi>rds 
it  is  cut  down),  are  alone  made  use- of,  by  the 
peasantry  of  the  interior  of  the  Russian  empire. 
These  being  dug  from  the  earth,  during  the  sum- 
mer  months,  when  the  surrounding  soil  is  soft 
and  covered  with  snow,  are  conveyed  to  the  dis* 
tilling  houses,  in  which  they  are  collected,  to  fur- 
nish in-door  work  during  the  dreary  winter.  I 
cannot  give  a  better  account  of  the  preparatiiMi 
of  the  turpentine  from  these,  than  by  describing 
it,  as  witnessed  by  myself  repeatedly,  at  the  rcsi* 
dence  of  the  nobleman  already  alluded  to,  upon 
the  borders  of  the  White  Lake. 

The  second  day  after  my  arrival,  I  made  ao 
exctirsion  in  the  neighbourhood  of  the  mansion* 
house,  during  the  course  of  which  I  arrived  at  a 
ivretched  building,  situated  upon  the  margin  of 
tlm  forest,  at  the  door  of  which  two  Hussian 
boors  were  busily  employed,  with  their  hatchets^ 
in  cutting  into  small  chips  the  stumps,  and  dried 
roorts  of  fir  trees,  which  had  been  previously  diig 
from  the  earth,  and  were  lying  collected  together 
•upon  the  surface  of  the  snow.  Upon  going  into 
the  interior  of  tho  wooden  shed,  or  building, 
there  was  a  fine  clear  fire  burning,  and  two  M 
boors  distilling  turpentine  from  the  chips  of  fir 
wood  broke  down,  as  already  noticed,  by  their 
companions.  In  the  centre  of  the  apartment 
thei'e  was  a  brick  furnace,  witli  a  clearfire  bum^ 
ing  in  it,  and  a  large  iron  boiler  built  in  above 
it.    The  boiler  was  completely  filled  with  the  cut 
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efaips  of  wood,  and  a  quantity  of  water;  the 
flame  of  the  fire  reverberating  upon  its  under 
surface.  From  the  t<^  of  the  boiler,  which  was 
accurately  and  neatly  covered  up  with  a  close 
lid,  a  spiral  iron  tube  passed  but,  and  entered  a 
large  wooden  vessel  placed  within  a  short  distance 
from  it,  which  originally  had  been  completely 
£lled  with  snow  and  ice,  but  which,  by  this  time, 
were  almost  entirely  converted  into  warm  water, 
by  condensing  the  heated  tar  and  vapour  which 
passed  from  the  boiler.  Within  the  vat,  this 
spiral  tube  formed  a  tortuous  worm ;  and  again 
passing  out  at  the  opposite  bottom  of  the  vessel 
to  the  end  of  it,  a  long  glass  bottlewas  luted, 
which  received  the  turpentine  as  it  dropped  from 
the  tube.  One  side  of  the  house  was  filled  with 
the  recent  cut  chips  of  the  fir  wood,  which  had 
not  as  yet  been  put  into  the  boiler ;  whilst  the  o- 
ther  ^de  contained  those  which  had  come  out 
from  it,  from  which  the  turpentine  had  been  ex- 
tracted, and  which  were  now  used  as  fuel  to  sup- 
ply  the  fire. 

A  little  after  my  arrival,  the  distillation  was 
completed,  and  the  boors  removed  the  bottle, 
which  was  rudely  luted,  by  means  of  clay,  from 
the  tube.  Upon  examining  its  contents,  I  found 
that  the  under  half  of  it  contained  water,  whilst 
flie  upper  one  contained  the  empyreumatic  oil  of 
turpentine,  which,  from  its  less  specific  gravity, 
.naturally  rises  towards  the  surface.  In  order  to 
separate  it  from  the  water,  these  Russian  boo^s 
vqt.  V.  K  K 
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took  a  very  simple  method^  and,  at  tbe  same  tiv^ 
one  very  chamcteristtc  of  a  barbarous  people* 
The  bottle^  whicli  was  of  coarse  green  glaaa,  hftd 
a  very  minute  hole  bored  in  the  bottom  of  it, 
which  was  stopt  up  with  a  small  wooden  plug. 
They  removed  this  plug,  and  allowed  the  water 
gradually  to  escape,  untU  the  turpentine  made 
its  appearance  at  the  hoie,  when  they  replaced 
the  pin,  and  poured  the  turpentine  into  another 
bottle,  for  preservation ;  which  constituted  the 
whole  process* 

Upon  requesting  to  see  the  quantity  of  turpen- 
tine which  they  had  made  in  the  course  of  the 
day,  the  old  Russian  brought  from  the  comer  of 
the  house  a  bottle,  which  might  contain  from 
four  tx>  five  pounds,  if  my  memory  does  not  mis- 
lead me ;  and  this,  as  already  mentioned,  was 
entirely  procured  from  the  stump,  and  roo^ 
which  remained  after  the  trunk  was  cut  down* 
and  which  could  be  applied  to  no  other  use. 

Distilling  houses,  similar  to  that  now  describ- 
ed, are  to  be  met  with  upon  the  estates  of  tbe 
different  noblemen,  or  landed  proprietors,  in  the 
northern  parts  of  the  Russian  empire*  Conse-- 
quently,  an  immense  quantity  of  turpentine  nRWt 
be  procured  in  this  way,  during  the  course  of  the 
year,  both  for  public  and  private  consumption. 
It  produces  a  great  advantage  also,  in  affording 
in-door  work  for  the  boor  during  the  severity  of 
a  long  and  dismal  winter.  Turpentine,  I  mmt 
also'  add)  is  an  article  every  year  increasing  on 
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canaumjp^aBf  and  ccNosequently  in  valu^,  tbrough- 
oot  Great  Britain.  It  is  supplied  to  us  principaU 
ly.  by  fbreiga  countries:  the  manufaoturing  it 
therefore  in  our  own,  must  save  mooey,  both  to' 
the  public  and  to  individuals. 

I  shall  now  conclude  with  the  following  qae- 
riecu 

1^^  Might  not  this  rade  process  of  procuring 
turpentine^  from  the  useless  part  qf  the  tnmky  and 
tbe  roafi9,  of  the  Tinvs  sylvestriSf  practised  by  the 
boors  of  the  interior  of  Russia,  be  followed  with 
advantage  and  emolument,  upon  an  improved 
scale,  in  Great  Britain,  and  particularly  in  the 
Highlands  of  Scotland  ? 

2d^  Would  not  the  digging  up,  and  removal  of 
the  stump  and  roots  of  the  trees,  for  this  purpose, 
^eing  attended  with  emolument  in  place  of  ex- 
pense), from  the  ground  at  one  period  occupied 
by  fir  plantations,  much  of  which  exists  in  Great 
Britain,  facilitate  greatly  the  bringing  of  it  into 
cultivation,  and  a  state  fit  for  producing  grain  ? 

3d^  Would  not  the  distillation  of  turpentine, 
from  the  stumps  and  roots  of  the  Pinus  syhestris^ 
if  carried  on  by  enterprising  individuals  upon  a 
large  and  improved  scale,  in  the  Highlands  of 
Scotland,  where  this  tree  exists  in  abundance,  add 
considerably  to'the  emoluments  of  the  landed  pro- 
prietor, and  also  benefit,  to  a  considerable  extent, 
the  revenue  of  the  country  ? 
K  K  @ 
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'  Lasify^  All  these  circumstances  taken  into  con^' 
siderationi  Would  not  subjecting  the  above  pi'o- 
posal  to  a  fair  trial,  merit  well  the  attention  of  the 
Highland  Society  of  Scotland  ? 

P.  5.— I  would  also  strongly  recommend  the 
Pinus  lariat;  the  larch  tree,  to  be  submitted 
to  experiment,  to  furnish  turpentine.  Upon 
the  Uml  and  CHoncate  mountains,  upon  the 
authority  of  P^as,  the  peasantry  obtain  a 
considerable  quantity  of  turpentine  ammally 
from  this  tree. 


N.  B.  To  prevent  ambiguity,  it  may  be  neces- 
sary to  state,  that,  in  making  use  of  the  word 
Tlr/rp^tfn^  throughout  these  pages  (with  the 
exception  of  the  quotation  from  Dr  Rees),  I 
mean  the  oil  (Oleum  terebinthince),  never  the 
resinous  matter  (Resina)^  from  which  it  is  di* 
stilled* 

William  Howison,  M.  D. 
9,  NicoUoH  Square. 
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ESSAY 


THE  APPLICATION  OF  TIMBER  TO  THE 
CX)NSTBUCTION  OF  A  BRIDGE. 


Bj  iir  G£ORG£  ROBERTSON,  of  Bower  Lodges  Ayrshire. 


^That  a  wooden  bridge,  on  a  small  span,,  may 
be  constructed  of  an  elegant  form,  and  at  a  small 
^:iqpense,  is  a  fact  on  which  no  doubt  can  be  en- 
tertained. But,  that  timber  is  applicable  to  the 
construction  of  a  bridge  on  a  great  scale,  and  at 
a  comparatively  small  expense,  and  still  capable, 
ipdthput  being  under  propped,  of  sustaining  a 
great  weight,  is  a  fact  to  which  not  mqch  atten* 
tion  has  been  paid,  or,  at  least,  has  been  veiy 
little  acted  upon. 

To  demonstrate  this,  it  is  first  necessary  to  in- 
quire, what  sustaining  power  timber  possesses^ 
and  which,  on  mechanical  principles,  confirmed 
\}y  experience,  is  found  to  be  in  proportion  tq 
the  ^uare  of  its  depth. 
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Plate  I.  fig.  1.  Thus,  suppose  a  a  to  be  a  rod  of 
fir  an  inch  square,  suspended  over  two  props,  P  P, 
at  the  distance  of  S6  kicfaes,  and  is  found  capa- 
ble of  sustaining  120  lib.  in  a  weight  w,  suspend- 
ed over  it  from  the  centre,  C,  (which,  although  it 
bends  it  downwards  considerably,  is  still  unable 
to  break  it).  Now,  if  to  the  rod  a  a,  there  be 
an  additional  rod,  of  the  same  dimensions,  laid 
over  it,  as  represented  by  the  dotted  line  b  i,  and 
a  weight  suspended  from  the  centime  over  both,  it 
will  be  found  capable  of  sustaining^^i^  times  the 
quantity,  or  480  lib.,  although  it  contains  only 
twice  the  quantity  of  wood.  In  like  manner,  if 
another  rod  of  an  inch  square  be  laid  over  both, 
as  represented  by  the  dotted  line  cc,  this  com- 
bined  quantity,  though  only  three  times  the  ori- 
gitid  quantity  in  the  rod  aCj  will  sustain  nine 
times  the  weight,  or  1080  lib*  in  all. 

From  this  it  may  be  shown,  that  a  sustainfiig 
power  may  be  given  to  timber  in  a  manner  imfi* 
mledj  M  it  may  be  augmented  geometrically,  or 
in  proportion  to  the  square  of  the  depth,  ad  infini^ 
turn,  Thasi  if  we  lay  12  rods,  of  an  inch  square 
each,  over  one  another,  or  a  l^-moh  deal  (indi 
thick)  set  on  edge,  under  propped  m  above,  this 
deal,  or  the  12  combined  rods,  will  sustain  a 
weight,  compared  to  one  inch,  afs  the  sqiiare  of 
12  (144«)  ifif  to  the  square  of  one,  or  144  times, 
fequal  to  17*8^  lib. ;  and  in  the  same  ratio,  any 
givcffi  quantity  in  depth,  to  any  extent.  Bat  i^ 
instead  of  piling  one  rod  c^mie  aiiother,  we  lay 
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the  two  rods  mk  btf  side^  makiog  a  pi«c6  of  wood 
t*r6  inches  boad  and  one  inch  deep,  the  sustain- 
ing power  acquired  by  this  mode  of  combination, 
would  be  ifiefelj  iti  proportion  to  the  actual  quan<» 
tity  of  wood,  or,  as  two  to  one,  ^  340.  Or,  if 
a  deal  12  ifrehes  broad  were  kid  ^t  in  the  above 
circumstaik^es,  it  would  sustain  only  12  times 
what  an  inch  square  would  do,  or  1440  lib.,  or 
one-twelfth  of  what  it  would  do  if  set  on  edge. 

Again,  in  the  converse  pp^ortioti  td  thd  dis- 
tance of  the  pt<^s,  so  is  the  etistaifliiJg  poWef  <4f 
tfce  timber— the  greater  the  distance,  the  less  is 
the  strength,  in  ariihtnetical  pi*oportion.  Thus^ 
as  above,  at  the  distance  of  S6  inches  betwixt 
the  props,  an  inch  rod  can  sustain  120  lib. ;  wef  e 
the  props  to  be  set  at  72  inches,  or  double  the 
distance,  it  would  be  able  to  sustain  60  Hb.,  or 
otie  half  only  ;  or,  were  the  distance  to  be  dimi- 
nished one  half,  or  to  18  inches,  it  would,  with 
equal  ease,  sustain  double  the  weight,  or  240  Kb. ; 
and  so  of  any  other  dimensions  or  distances.  Now, 
let  us  apply  these  principles  to  practice. 

If  a  rod  an  inch  square,  at  three  feet  distance  of 
under  props,  can  sustain  120  lib.,  at  60  ffeet  of 
distance,  or  20  times  farther,  it  could  m,.  weight. 
sustain  only  one-twentieth  part,  or  6 

JBut  2  inches  deep  would  sustain  four 

times  this,  or         -         -         -        24 
3  inches  deep  wtfuld  sustain  nine 
time^this,  or        -  -        «•        54 
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6  inchcia  would ,  sustain  four  times    ub.  ne^bt 

thisla^  or  •  -  216 

12  inches  Would  quadmfde  this,  or  864 

W^re  the  distance  to  be  prolonged  from 
60  feet  to  100,  the  s\i3taining  power  of 
the  last  xmmber  would  be  reduced  in 
proportion  (the  converse),  as  60  is  to 
100^  or  .  .  -  -  518 

2  feet,  or  double  this  depth,  would  sus- 
tain four  times  this,  or  r  -         2,072 

S  feet  would  sustainnine  times  what  one 

can  do,  or  .  -  *  4,663 

Let  the  distance  be  again  prolonged,  and 
extended  to  150  feet-«-This  would  re- 
duce  the  sustaining  power  as  100  is  to 
150,  or  tp  two-third?  pf  tjie  above^^ 
henp9  •       .     .  -  -        j3,008 

Let  the  d^pth  be  augmented  to  4i  feet,  , 

the  i^ustaining  power  would  be  aug- 
mented ^s  the  square  of  3  =  9  is  to 
the  square  of  2  =  4,  or  tp  -  6,728 

Such  would  be  the  power  of  s^  combin^ 
ation  of  deals  above  deals  to  tlie  depth 
pf  4i  feet,  and  at  one  inch  thick.  But 
were  it  to  be  planks  of  three  inches 
thick,  the  sustaining  power  would  be 
thrice  the  above,  or  -  -         20,184 

Were  this  dq)t|i  to  be  augipented  to  6 
feet,  thp  sustaining  power  would  b^ 
augmented  as  the  square  of  4  =  16  is 
tp  the  square  of  3  =  9,  or  to         -         35,882 
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It  must,  however,  be  adverted  to,  that  in  cal^ 
culating  the  sustaining  power  of  timber,  suspend-^ 
ed  as  in  this  instance,  its  own  weight  makes  part 
of  the  Quantum.    Hence  this  will  require  to  be 
deducted,  before  the  free  sustairmg  pcnoer  is  ascer- 
tained.   This  may  be  found  by  calculating  the 
quantity  of  square  feet  in  the  timber  employed ; 
and,  multiplying  the  result  by  35  lib.,  will  give 
the  quantum  of  weight.    Hence,  in  this  instance^ 
150  feet  long  by  6  feet  deep,  =  900  feet,  and 
this  by  3  inches  thickf  or  jth  of  a  foot,  gives 
S25  cubic  feet,  which,  at  35  lib.  each,  amounts 
to  7875  lib.,  which,  deducted  from  35882,  leaves 
28007  lib.  of  free  sustaining  power  of  a  piece  of 
timber  so  combined,  extending  across  an  expanse 
of  150  feet  in  length  j — which,  so  far  as  known  tQ 
me,  is  more  than  any  architect  has  ventured  to 
throw  a  stone  arch,  in  Great  Britain ;  the  longest 
being  that  at  PonUtipred  in  Wales,  which  is  140 
feet  span.    Now  as,  in  forming  a  wooden  bridge, 
two  sides  (betwixt  which  the  road-way  will  be 
suspended)  are  required,   hence  each  of  them 
being  of  the  dimensions  as  above,  will,  in  con- 
junction, possess  a  free  sustaining  power  pf  more 
than  56,000  lib.,  or  25  tons  weight  j  and  this,  not 
in  equal  portions  over  the  whole  extent,  but  al- 
together on  its  weakest  point,  the  centre, — over 
which,  however,  it  may  be  remarked,  that  there 
can  hardly  ever  be  one-tenth  part  of  that  weight 
at  a  time. 

The  section  represented  in  Plate  I.  fig.  2.,  wilj 
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serve  to  show  how  the  ro^-way  may  be  connect- 
ed betwixt  the  two  sides. 

a  Uj  the  two  sides ;  ft,  the  floor  6r  roaid-way ; 
cc^  the  landstool,  ot  buttress,  on  which  tlie 
bridge  rests  on  each  side  of  the  watef. 

It  is  necessary  also  to  show  hoii  the  sides  may 
be  built  of  connected  together,  each  in  all  it« 
parts.  The  elevation  of  a  part  (Plate  1.  %.  3.) 
may  give  an  idea  of  this. 
-  aaaaaa,  represents  the  horizontal  planks, 
stretching  across  from  side  to  side  of  the  river, 
lying,  each,  one  above  atiother ;  bbbbb^  upright 
spars  on  each  side  (one  side  only  seen),  opposite 
to  each  other,  and  connected  firmly  together  by 
small  screw  bolts  represented  by  the  dots,  ancJ 
which,  in  conjunction,  connects  the  whcde  side 
into  one  solid  piece.  This  adds  in  a  considerable 
degree  to  the  ea^pense  of  the  construction,  and  also 
to  its  weighty  but,  on  the  other  hand,  it  adds 
tfastlt/  to  the  strength  of  the  fabric,  making  every 
part  combine  equally  to  resist  the  pressure,  and 
to  sustain  it.  For  before  the  weaker  part,  at  the 
middle  M  M,  can  bend  downwards,  or  have  a 
tendency  to  yield,  the  under  tire  of  planks  must 
separate  outwards  from  M  to  E  on  each  hand ; 
while  the  upper  tire  will  be  impelled  to  the  oppo- 
site course  of  condensing  more  closely  on  each 
hand  from  E  to  M,  so  that  aH  will  combine, 
though  in  opposite  directiorts,  to  preserve  the 
horizontal  position,  or>  in  other  terms,  to  prevent 
breaking. 
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But  ai  still  nore  efficient  iiiode  of  conrtnictioOy 
consists  in  dividing  the  \vhole  thickness  of  fdank 
required  into  three  equal  parts^^^Wo  sideB  and  a 
middle,  in  whicfi  da  of  the  same  figure  represents 
the  outsides^  having  the  upright  pieces  b  h  inserts 
edin  the  middle  ;  the  whole  connected  (as  before) 
tfaroi^  and  through  by  small  screw  bolts.  The 
intermediate  spaces  betwixt  the  upright  bars  is 
filled  up  by  pieces  of  wood,  correspondent  in  size, 
firmly  driven  home  like  to  a  wedge,  giving  an 
additional  t^iacity  to  the  whole,  as  in  Plate  L 

ii  a^  and  a  tf,  the  outside  deals,  supposed  in  thi^ 
instance  to  be  an  inch  thick  each ;  the  interme* 
diate  space  an  inch  wide,  which  is  filled  up  by 
upright  pieces  going,  from  top  to  bottom,  through 
the  whole,  and  connected  to  the  two  sides  by 
screw  bolts.  The  spaces  represented  as  vacant 
betwixt  these  are  afterwards  filled  up  by  piececi 
ef  deal,  inch  thick,  laid  lengthways,  that  they 
ihay  be  more  incompressible ;  as  in  Plate  I.  fig.  J.f 
where  one  space  a,  is  represented  filled  up ;  ano<» 
tber  6,  as  open  \  and  a  third  c,  as  in  the  act  of 
filling ;  alsoi  d  represents  a  wedge  driven  bandl 
into  the  filled  up  space  a,  to  make  it  still  more 
dose.  This  compact  filling  has  the  eflfect  to  give 
the  whole  an  archiform  tendency,  although  origi« 
nally  constructed  on  a  plane,  insomuch  that,  ia 
forming  a  foot  bridge  of  60  feet  span,  the  work^ 
in  the  carpenter's  hands,  rose  two  inches  in  the 
centre  whil*  in  the  act  of  making,  in  consequence 
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of  these  wedges.  Indeed,  a  bridge  or  beam  con- 
structed in  this  mode  becomes  almost  incompres^ 
eible.  It  may  be  crushed  by  preponderating  pres- 
sure, but  bend  it  hardly  will.  But  a  more  assured 
mode  of  giving  strength  to  a  bridge  on  this  prin- 
ciple, is  to  form  it  archwise^  which  is  done  with 
very  little  additional  trouble,  and  is  made  at 
greatly  less  expense  of  timber,  and  is  of  course 
lighter, — ^both  points  of  considerable  importance ; 
whilst  it  must  add  greatly  to  the  strength,  thoi^h 
in  what  proportion  I  have  no  data  on  which  to 
calculate,  beyond  what  may  be  anticipated  from 
such  an  overloading  as  may  induce  a  cmsh  qf 
materiak  ;  a  catastrophe  that  perhaps  neither  iron 
nor  stone  is  altogether  exempted  from,  no  more 
than  timber— ^nly  not  to  the  same  degree. 

Plate  I.  fig.  6.  is  the  sketch  of  a  wooden  foot 
bridge  at  E^'nton  Castle,  in  Ayrshire,  erected 
in  April  1814.  The  qian  is  60  feet.  The  arch 
No.  1.  is  15  inches  deep,  and  elevated  in  the 
centre  about  two  feet  above  the  chord  or  dotted 
line,  444.  The  arch  No.  S.  is  7i  inches;  and 
the  upper  arch.  No.  3,  is  4J  inches ;  forming  in 
jtU  a  combined  depth  of  S7  inches,  exclusive  of 
the  straight  bar  5^  over  the  centre,  which  is  six 
inches  deep.  The  whole  is  composed  of  inch 
thick  plank ;  one  on  each  side  of  the  upright 
^ars,  which  are  also  inch  thick,  and  all  (^  fie 
wood.  It  is  all  connected  together  in  one  piece 
with  driven  large  nails,  instead  of  what  would  be 
a  more  correct  mode,  small  screw  bolts.    The 
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pathway  ia  Si  feet  wide,  and  is  carried  along  the 
line  1111,  immediately  above  tiie  under  arcb, 
and  in  contact  with  it.    The  whole  was  made  in 
two  weeks  by  two  country  wrights,  who  put  it 
together  on  the  adjacent  dry  land,  from  whence 
it  was  hunched  or  drawn  to  its  dte  by  means  of 
a  windlass  with  ropes,  winded  by  two  men.    The 
strengffi  has  hitherto  (February  24.  1819)  met 
with  nothing  that  can  indicate  a  failure,  as  it  is 
in^olly  incompressible  from  any  weight  that  has 
yet  come  upon  it    Nor  do  I  suppose  it  could  be 
crusted  with  any  pressure  under  ten,  or,  it  may 
be,  fifteen  tons.    It  underwent  a  remarkable  trial 
in  the  following  winter  after  it  was  built,  when,  , 
from  an  unprecedented  rise  o£ ^floating  ice,  pieces 
perhaps  a  ton  wei^t  came  bounce  upon  it  at  the 
mark  A,  and  fairly  cut  out  there  a  piece  from  the 
whole  of  the  under  arch  on  one  side,  about  four 
or  five  feet  in  length ;— an  occurrence  that  would 
have  been  fiital  to  any  bridge  of  ordinary  con- 
struction; but  this  passed  quite  harmless — the 
bridge  did  not  decline  a  hairbreadth,  being  held 
in  its  original  situation  chiefly  by  the  hand-rail 
or  upper  arch.  No.  3,  as  the  second  arch.  No.  S, 
besides  being  itself  shattered  by  the  shock,  does 
not  reach  quite  to  the  landstool  or  buttress.    The 
bridge,  of  course,  was  repaired  afterwards  at  lei- 
sure*    It  remains  merely  now  to  state,  that  the 
intermediate  spaces  in  the  sketch  betwixt  the  up- 
right spars,  are  filled  up  with  fancy-work^  but 
which  neither  adds  to  nor  dimini3hes  from  the 
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Strength  of  the  &bric.  The  quaatity  of  tik«bw« 
in  all,  indudingthe  pgthwury  of  l?  inch  plajgdc* 
cfxtends  to  about  130  cubical  feetf  and  cost  (woocU 
iron,  and  work)  about  482.  From  the  diti^noe 
in  the  price  of  timber  now  (Is.  6d*  per  fhOi^  ixh 
stead  of  43.),  such  could  he  earected>  at  pireaent> 
for  less  than  92i. 

This  mode  of  constructure  woaM>  if  adojrted» 
be  a  vast  ]niprovemen.t  on  ^  ertlinargt  JootpaA 
bridges  in  the  country,  which  are  almost  unifoniiap 
ly  composed  of  b^avy  logs  of  wood  atretched  over* 
under  supporters,  at  even  the  moderate  dist»»ce 
or  width  of  SO  or  30  feet  from  bank  to  biyik; 
whilst  iJieir  hand-rails,  instead  of  adding  to  the 
Vjpport,  as  they  would  if  built  ioto  the  under* 
works,  always  operate  as  an  encumbrance  onlyi 
from  their  weight.    At  every  floods  too^  more 
especially  in  winter,  when  the  waters  are  loaded 
with  floating  ice,  the  under  props  are  broken  a* 
way,  and  utter  deipotition  of  the  bridge  take$ 
place ;  notwithstanding  that  its  aggregate  quaft- 
tity  of  timber  is  much  more  than  is  required  in 
this  new  mode  of  construction.    To  a  stretch  of 
more  than  SO  feet  without  under  prof)s^  in  the 
usual  footpath  bridges,  there  is  perhaps  not  m 
instance.    But,  were  the  new  mode*  as  abo¥i^ 
adopted,  with  the  greatest  facility^  and  at  a  muoh 
^ss  expense,  bridges  for  footpaths  could  be  n^e 
to  stretch  over  waters  not  only  4fi  feet  broad»  or 
less,  but  over  those  that  are  60,  90,  100^  or  more^ 
even  to  600^  without  any  under  profipiag  at  aU» 
and  with  every  required  security. 
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Footrpatk  Bridge,  (^Phte  L  fig.  70 
The  scale  ort  wluch  this  view  is  drawn  is  ge^ 
fwralf  being  determined  by  the  elevation  of  the 
»ch  i^ve  the  chords  which  is  here  supposed  to 
be  at  one^irtieith  part,  and  of  course  the  rise  of 
the  padiway,  were  it  oa  a  st]:aight  line,  would  be 
one  foot  in  fifteen.  It  is  not  proposed  as  a  pat- 
tern of  degance,  but  merely  as  an  example  of 
.Qconemy  in  th^  construction,  from  which  the  fol- 
lowing are;  the  deductions. 

1«  Suppose  the  width  betwixt  the  landstook  to 
be  45  feet,  the.ris^  of  the  arcjb  above  the  chord 
will  be  li  foot  The  depth  of  the  two  arclies 
in  conjunction  will  be  11  inches,  and  capable 
of  sustaining  4840  lib.  on  its  weakest  part,  the 
centre'~will  require  about  45  cubical  feet  of 
fir  to  construct  it  in  all  its  parts,  and  will  cost 
about  8/.  The  pathway,  for  the  sake  of  strength, 
only  2  feet  broad-^the  side  open  rails  3  feet 
deep— the  strengthening  beam  over  the  centrct 
one-fifth  part  of  the  whole  length,  and  3 inches 
deep* 

tf.  A  similar  bridge  of  60  feet  span,  would  rise 
2  feet  above  its  chord — would  support  5070 
iib.-^would  requiie  about  64  cubic  feet — and 
would  cost  about  11/.: — the  pathway  in  it  27 
inches. 

8.  A  bridge  75  feet,  would  rise  2J  feet — would 
support  5400  lib.— -would  require  about  86  cu- 
bic foi^t^  and  cost  about  15/.    In  this  the  deptb 
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of  the  two  arches  coojoined  is  15  inches ;  in 
the  preceding  one  it  ii  13 :— the  pathway  here 
SO  inches. 
4.  If  90  feet  span,  the  depth  of  the  arches  wfll  be 
l6i  inches,  the  rise  will  be  S^feet— it  will  sup- 
port 5440  lib. — ^will  require  about  113  cubie 
feet — and  will  cost  about  22/. :— ^the  width  of 
the  pathway  in  this,  3  feet.     The  thickne^  of 
the  sides,  on  which  the  upholding  of  the  whcde 
fabric  depends,  is  in  all  these  cases  Si  inches ; 
namely,  each  of  the  sides  i  inch  deal,  and  the 
upright  connecting  spars  one  inch  thidk,  four 
inches  broad,  and  set  in  at  12  inches  of  dis- 
tance from  each  other  —  all  of  fir.    The  cal- 
culated power  of  support  is  on  the  siq)posi- 
tion  of  being  the  whole  constructed  on  a  jo^nt^, 
not  an  arch,  and  no  allowance  is  taken  for  the 
strength  obtained  from  the  connecting  upright 
bars : — of  course  a  vast  deal  more  power  may 
be  reckoned  on,  than  what  is  stated.     On  the 
other  hand,   no  deduction   is  made  ibc  the 
'    weight  o£  the  bridge  itself;  it  being  conchid- 
ed  that  this  is  much  more  than  provided  for 
by  the  curvature  of  the  construction,  and  the 
strengthening  obtained  from  the  whole  being 
combined  into  one  solid  mass  by  the  connect* 
ing  upright  bars. 

In  the  process  of  making  such  a  bridge,  (which 
should  all  be  made  on  dry  land  adjacent  to  the 
place  where  it  is  to  be  cast  o\^er),  the  wrights 
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will  be  at  first  much  alarmed,  when  a  side^  by  it-^ 
self,  is  reared  upwardd  to  a  plumb  position.  For, 
on  account  of  its  being  so  very  thin  in  proportion 
to  its  lengthy  it  becomes  so  limber^  or  supple,  as 
to  wave  backwards  and  forwards  like  an  eel,  thus 


This  may  be  prevented  in  a  great  measure,  by 
having  the  support  for  the^floorway  attached  firm- 
ly to  it,  before  an  attempt  is  made  to  raise  it  ou 
edge.  Thus,  in  the  section  view,  (Plate  !•  fig.  8.) 
a  b  represents  the  side  deals,  with  the  upright 
post  betwixt  them,  and  c  the  floor  supporter, 
which  contributes  greatly  to  correct  the  limber- 
ness.  Should  it  not  be  found  quite  sufficient,  a 
temporary  additioa  inay  be  made  to  it  as  at  rf, 
which  will  keep  it  quite  steady.  This  may  be 
Hed  on  with  ropes,^  till  such  time  as  both  sides  are 
got  to  their  proper  position,  when  the  inputting 
of  the  floor,  as  in  fig.  9>  keeps  all  fixed. 

In  calculating  the  cost  of  each  bridge,  regard 
is  had  to  the  present  price  of  best  fir,  being  about 
Is.  6d.  per  cubic  foot :  23.  more  is  allowed  for 
workmanship  and  nails.  No  estimate  is  made 
of  the  mason  work,  there  being  no  data  on  which 
to  go ;  and  this  must  vary  according  to  circum- 
stances. It  can  hardly  however  exceed^  for 
isuch  light  fabrics  as  these,  above  one-fourth  part 
of  the  whole  expense :  probably  much  less  may 
do. 

VOL*  V.  L  li 
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Such  may  be  the  constructure  as  to  foi'in  and 
strength  for  wooden  bridges,  intended  merely  for 
foot  passengers  ;  but  for  a  bridge  intended  for 
horses  and  carriages,  it  tnus»t  be  made  vastly 
stronger,  perhaps  in  no  instance  of  less  strength 
than  to  sustain  SO  tons  on  any  part  of  it.  In 
this  view  of  it,  the  sketch  represented  in  Plate  II. 
fig.  1.  is  submitted  to  consideration* 

The  scale  is  general^  being  adapts  to  a  bridge 
of  any  span,  from  60  feet  to  600,  more  or  less. 
The  rise  of  the  arch  being,  in  all  cases,  l-30th 
part  of  the  chord,  whilst  the  represented  depth 
of  the  arch  A  A,  and  of  the  straight  beam  B  B, 
as  well  as  of  the  intermediate  flanks  betwixt  them, 
is  in  the  same  ratio  ;  but  the  depth  of  the  band* 
rail  R  R  is,  in  all  cases,  stipposed  to  be  S  feet, 
which  in  the  above  sketch  corresponds  only  to  ait 
arch  of  60  feet  span.     In  this  instance  the  depth 
of  the  arch  is  20  inches,  the  beam  laid  ove?r  it  6^ 
and  the  upper  beam  4 ; — ^in  all  30.    The  centre 
beam^,  1  and  S,  are  inserted  partly  for  ornament, 
but  more  directly  to  add  to  the  strength  of  that 
part,  if  required,  which,  instead  of  allowing  it  to 
be  the  weakest,  as  its  central  position  naturally 
makes  it,  ought  to  be  made  considerably  strong, 
«o  as  to  serve  as  a  point  of  appid  to  the  weaker 
parts  at  C  C,  which,  without  such  aid,  are,  from 
relative  situation,  liable  to  be  depressed,  having 
no  adequate  support  beyond  them  nearer  than 
as  far  as  A  respectively,  being  four  times  the  dis- 
tance that  each  is  from  the  centre.    It  is  there- 
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fbre  of  essential  importance,  in  a  bridge  of  thi^. 
description,  that  the  fcehtre  be  strongly  strength- 
dned,  in  order  to  check  the'  itnpUlse  of  weighty 
bodies,  which  otherwise  t«^ould  be  ffelt  along  the 
whole  line,  from  the  one  landstool  to  the  other; 

In  the  preceding  plan,  there  are  twd  circum- 
^nces  that  are  perhaps  objectionable.  Thejirst 
is,  that  the  depth  of  the'flftnks  at  FF  is  too  great 
in  proportion  to  the  depth  of  the  arch  A  A,  and 
the  horizontal  beam  B  B,  at  the  centre,  beiflg  of 
necessity  equal  to  the  rise  of  the  ^rch  from  the! 
chord  (=  5*5  of  the  width  of  the  spain),  in  addi- 
tion to  the  deepness  of  the  arch  and  deepness  of 
the  beam  in  cohjunction ;— whilst,  Qdlj/^  the  path* 
way  is  thus  thrown  altogether  on  a  level  along 
the  under  edge  of  the  beam  B  B.  It  would  be 
better  that  this  had  a  declivity  from  centre  td 
flank,  that  the  rain  water  might  the  ifiore  easily 
be  carried  off.  To  obviate  this,  the  form  might 
Be  as  represented  in  Plate  II.  flg.  2.  where  the 
ilrch  A  A  is  supposed  to  be  60  feet  span  ;  to  rise 
xV  or  8  feet  at  the  centre,  and  to  be  itself  12 
inches  deep :  the  floor-plank  B  to  be  9  inches, 
and  the  upper,  or  hand-rail  H,  to  be  6  inches^ 
formiiig  in  conjunction  a  depth,  at  the  centre,  of 
27  inches  j  the  flank  F,'  th«f  same  depth  with  the* 
arch,  or  12  inches ;  forming,  in  conjunction  with 
the  three  other  parts  mentioned,  a  depth  of  39 
inches  over  the  landstool  Si  The  average  depth  of 
&e  whole  conjoined,  is  at  the  medium,  or  weak^d^ 
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parts  W  W,  S3  inches ;  and  it  is  from  these 
points,  (half  way  betwixt  the  centre  and  land- 
stools),  that  the  power  of  sustaining  is  in  all  cases 
calculated,  as  it  is  supposed  always  that  the  cen- 
tre at  C  is  rendered  insuppressible,  (by  any  weight 
that  there  is  any  chance  of  ever  being  brought 
upon  it),  either  by  means  of  the  additional  bara 
bbf  or  d  rf,  that  may  be  augmented  at  pleasure, 
or  by  a  mode  of  forming  the  floor-way  that  shall 
afterwards  be  explained.  The  tessellated  rail  B, 
is  supposed  in  all  cases  to  be  30  inches  deep ; 
forming,  in  conjunction  with  B  and  H,  a  depth 
of  45  inches.  Though  it  might  be  shown  that 
this  gives  a  considerable  addition  to  the  sustain* 
ing  power,  it  is  not,  however,  taken  into  account. 
The  other  various  circumstances^  such  as  the 
quantity  of  timber  required,  the  quantum  of  sus* 
taining  power,  the  expense  of  the  whole,  &c.  &c., 
will  appear  in  one  general  Table  in  a  subsequent 
page  ;  but,  before  giving  this,  it  is  necessary  to 
state  on  what  principle  the  floor  or  road-way  is 
formed,  and  how  constructed.. 

Though  the  fomi  of  construction  has  already 
been  explained,  yet  it  will  appear  more  precisely 
in  the  side  view  of  a  part,  on  an  enlarged  scale  of 
half  an  inch  to  a  foot,  (Plate  II.  fig.  3.) ;  and 
supposing  the  whole  to  be  straight,  without  re« 
gard  to  curvature  in  the  internal  arrangeqient. 
In  the  division  A,  the  under  part  C  is  shown  un- 
finished, having  only  the  offside  planks  E  E  E, 
laid  against  the  inside  upright  posts  D  D  D. 
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No,  1.  shows  two  planks,  each  6  inches  deep, 
forming  together  the  whole  of  the  arched  work 
in  a  bridge  of  60  feet  span.  No.  2.  shows  the 
straight  plank,  9  inches  deep,  that  is  laid  in  im- 
mediate contact,  and  above  that  arched  work. 
The  interstice  above  No.  3.  is  filled  up,  as  far  as 
-the  under  plank  No.  1*,  with  a  piece  of  deal  cor- 
respondent in  size,  put  in  crosswaj^s,  and  render- 
ed still  more  firm  by  a  wedge,  No.  6.,  driven  in 
at  top.  When  an  interstice  is  filled  up  in  this 
manner,  it  is  always  finished  off  plank  by  plank, 
as  they  are  laid  on.  No.  4.  shows  how  an  inter- 
stice may  be  filled  up  by  pieces  of  wood  laid 
lengthways ;  two  first,  (one  on  each  side) ;  and  a 
third,  somewhat  larger  at  top  than  the  vacuity, 
but  which  is  driven  home  like  to  a  wedge,  ren- 
dering the  whole  as  firm  as  possible.  No.  5. 
shows  an  interstice  finished  in  that  manner.  One 
can  hardly  conceive  which  of  these  modes  is 
most  effective,  nor  what  degree  of  pressure  from 
above  should  be  able,  either  to  break  them  or  to 
tear  them  asunder.  Of  course,  they  must  add 
greatly  to  the  general  strength  of  the  fabric,  as 
the  planks  on  each  side  are  closely  connected  to 
them,  and  to  each  other,  by  screw  bolts,  whose 
heads  are  represented  by  the  dots  in  the  division 
B,  which  is  shown  as  in  a  finished  state,  and  no- 
thing appearing  outwardly  but  the  planks  them- 
selves. 

In  this  division,  B  too  is  represented  as  divid- 
ed each  into  pieces  of  4i  feet  in  length,  attached 
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to  four  upright  posts^  stretching  over  two  entirer 
ly,  and  fastened  at  both  ends  to  other  two,  where 
a  separate  correspondent  piece  meets  on  the  mi4- 
dle  of  these,  each  having  there  its  own  attaching 
small  screw  bolts.  The  breadth  of  the  road- way 
9  feet,  composed  of  planks  2  inches  thick  and  9 
inches  broad,  supported,  as  shall  now  be  explain- 
ed, in  the  section  view  given  in  Plate  II.  fig.  4. 

A  A,  upright  sides  of  the  bridge,  resting  on  a 
land-stool  of  masonry.  F  F,  the  floor  of  2  inch 
plank,  resting  on  the  supports  B  B  of  the  side^, 
and  on  the  three  under  beams  S  S  S,  15  inches 
deep, .  which  rest  on  the  mason  work,  at  equal 
distances,  directly  under  the  carriage-way  in  the 
middle  of  the  load,  whereby  each  of  the  floor- 
planks,  9  inches  broad  and  2  inches  thick,  which 
at  the  centre  could  have  supported  only  about 
l600  lib.  will,  with  these  under  beams,  support 
6480  lib. 

The  floor  lengtlttvays  is  supported  pn  the  prin- 
ciple of  the  roofing  of  a  house,  (Plate  III*  fig*  !•)» 
only  on  a  lower  elevation ;  namely,  on  a  rise  of 
one  foot  in  30  from  end  to  middle,  resting  at  the 
centre  on  a  strong  plank  a  a,  set  edgeways, 
whtre  the  two  sides  meet,  and  firmly  connected 
to  it  by  screw  bolts,  but  which  (whilst  the  ends 
resting  on  the  landstools  cannot  move  back) 
^ave  no  tendency  to  separate ;  more  especially 
as  these  ribs  S  S  S,  (Plate  II.  fig.  4.),  are  bounil 
togeUier  at  different  parts  (as  in  Plate  IJ.  fig.  5.) 
l>y  the  bracers  ddd. 
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In  constructkig  the  sides^  however,  as  in  the 
figure  described  of  a  timber  bridge,  it  is  evident, 
from  what  was  previously  shown,  that  its  power 
is  augmented  rapijdiy  by  adding  to  tlie  depth, 
being  in  proportion  as  a  square  is  to  its  root^  or  as 
4  is  to  2,  9  to  8,  16  to  4,  and  so  on  ad  infinitum ; 
also,  it  is  augmente4  by  adding  to  its  thickness, 
in  plain  proportion^  as  2  is  to  U  or  as  4  is  to  1, 
ice.  &c. :  it  therefore  possesses  great  powers  of 
effect  from  augmentation.  But  in  constructing 
ajZoar,  no  such  advantages  arise  ;  for,  on  the  con- 
trary, the  extension  of  it  in  breadth  diminishes  its 
power ;  ^nd  adding  to  its  thickness,  although  it 
adds  to  its  teQsity^  yiet  diminishes  to  a  certain 
extent  its  power  of  sustensiqn,  by  the  addition 
thus  made  to  it  by  its  own  weight.  \t  becomes 
therefore  particularly  requisite,  that  the  floor  be 
no  mder  than  the  C3^riages  that  travel  ^long  it 
require,  nor  no  thicker  than  necessary  (without 
any  risk  of  breaking)  to  support  the  weight  that 
comes  upon  it.  These  circumstances  being  held 
in  view,  the  mode  of  construction  of  an  end  view, 
as  represented  in  Plate  III.  fig.  2.  is  submitted 
jto  consideration,  on  a  scale  of  half  an  inch  to  a 
foot,  adapted  to  a  span,  as  before,  of  60  feet. 

The  width  betwixt  the  twp  sides  is  here  7  ^^^U 
and  bejng  contracted  at  the  floor,  by  the  .safe^ 
guards  G  G,  each  9  inches  broad  by  4i  inches 
deep,  leaves  a  space  of  5  feet  6  inches  for  a  cart 
pr  other  carriage  to  travel  on.  Carts  are  com- 
monly set  at  4  feet  2  inches  (the  wheels)  of  se- 
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paration,  at  their  tread  upon  the  ground  ;  and  be- 
ing also  in  general  Sh  inches  in  breadth  at  the 
ring  or  shod,  they  hence  occupy  a  space  of  4  feet 
9  inches  on  a  road  altogether.  Tliey  will  have 
thus  4i  inches  extra  room  on  each  side,  to  tra- 
verse on  this  proposed  bridge  road-way  ;— quite 
sufficient,  with  ordinary  care^  whilst  even  double 
the  breadth  of  the  whole  road  would  insure  no 
defence  against  inattention  in  the  drivers.  Four- 
wheeled  carriages  and  gigs  occupy  each  about 
the  same  space. 

From  the  sketch  itself  the  construction  may 
be  understood.  It  is  only  necessary  here  to  state, 
further,  that  betwixt  the  different  supporters 
there  are  only  18  inches  in  length  of  vacancies ; 
^nd  that  a  plank  of  2  inches  thickness  and  9 
inches  broad,  will,  in  these  circumstances,  sus- 
tain a  weight  of  8640  lib.  on  the  weakest  of  each 
space,  which  may  be  stated  as  fully  more  than 
three  times  of  whatever  weight  can  at  any  time 
come  upon  them. 

The  formation  of  the  sides  has  already  been 
explained.  Plate  III.  figure  3.  will  show  how 
the  under  supporters  S  S  are  constructed  j  pre- 
mising merely,  that  it  is  still  for  a  bridge  of  60 
feet  span,  in  which  the  depth  of  the  arched  work 
at  the  centre  is  IS  inches,  and  of  the  flanks  over 
the  landstools  is  24  inches.  Hence  these  sup- 
porters  will  be  formed  to  suit  these  proportions, 
and  be  84  inches  deep  at  the  landstool  end,  and 
12  inches  at  the  centre,  where  they  rest  upon  a 
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common  beam  which  at  that  point  connects  both 
ends  of  the  floor  into  one  firm  mass : — Scale,  two 
tenths  of  an  inch  to  a  foot. 

The  Plan  view  (Plate  III.  fig.  4.)  will  show 
how  the  under  supporters  are  connected  to  each 
other  and  to  both  sides,  at  their  weakest  point 
A,  half  way  betwixt  the  landstools  and  centre^ 
same  scale.  The  under  supports  A  A,  A  A,  are 
connected  at  their  middle  M  M  by  pieces  of 
plank  9  inches  deep  inserted  betwixt  them,  and 
firmly  tightened  by  wedges^  and  further  Secured 
by  diagonal  pieces  of  wood  fixed  in  each  corner 
by  nails.  The  planks  are  laid  aver  them.  ITie 
rods  BB,  BB,  3  inches  square,  are  laid  aver  the 
planks^  and  attached  to  each  by  a  screw  bolt. 
These  rods  form  part  of  the  safeguards  G  G, 
plate  III.  fig.  2. 

In  forming  the  floor,  besides  the  necessary 
strength  required,  there  is  another  object  to  be 
had  in  view,  namely,  durabilih/;  and  which  again 
divides  into  two  heads,  as  it  respects  "wearing^ 
from  the  treading  of  horses  and  carriages,  and 
wasting^  from  the  effect  of  rain  or  moisture.  To 
guard  sufficiently  against  both,  is  perhaps  not 
practicable ;  but  to  a  great  extent,  precautions 
may  be  effectual.  One  device  is,  to  cover  the 
whole  road- way  that  is  exposed  with  sheet  iron. 
This  is  not  so  expensive  an  operation  as  might  be 
supposed.  Iron  plate  at  an  eighth  of  an  inch 
thick,  would  be  sufficient;  for,  while  it  would 
add  greatly  to  the  strength  of  the  fabric,  and 
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and  would  endure  for  a  considerable  period,  it 
can  be  afforded  for  about  a  shilling  the  square 
foot,  which,  on  a  floor  of  60  feet  in  length  and 
5^  feet  broads  as  in  the  present  views,  would  ex- 
tend to  330  feet,  or  16^  10s. ;  to  which,  if  we 
add  IL  10s.  for  nails  and  workmanship,  would  be 
accomplished  for  18/.,  or  at  the  rate  of  6s»  for 
each  foot  in  length  of  the  whole.  It  is  to  be  ob- 
served,  that  this  sheet  iron  cap  be  obtained  in  va« 
lious  shapes  and  sizes^-ffrom  3  inches  broad  to 
18  incht:s  or  more.  The  narrowest  would  per- 
haps be  the  most  advis^bl^  to  employ  ;  from  this 
consideration,  that  whea  any  part  is  worn  too 
thin  (as  in  time  they  all  must),  it  could  be  takea 
up  and  anotli^r  put  in  its  place,  without  remov- 
ing those  pieces  that  do  not  require  it.  I  am 
here  supposing  the  whole  to  be  laid  iengikuxys 
along  the  whole  carriage  way.  A  disadvantage 
may  perhaps  arise  from  this, — ^that  from  the  uni- 
form  smoothness  of  the  road  thus  clad,  the  horses 
might  be  apt  to  slip :  But,  on  the  other  hand,  it 
may  be  remarked  that,  from  this  very  smooth- 
ness, the  wheels  will  glide  as  easily  along  as  on 
a  railway;  so  that  the  draught  being  thus  made 
vastly  more  easy,  the  horse  in  it,  having  less  oc- 
casion for  exertion,  may  keep  himself  mpre  stea- 
dily on  his  feet,  with  less  risk  of  sliding.  Or,  to 
obviate  tliis  objection-TrThat  part  of  the  road  on 
which  the  horses  walk,  which,  when  two  are  a- 
breast  of  each  other,  may  be  stated  at  4  feet — 
may  be  covered  with  a  layer  of  inch-thick  plank. 
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laid  ii^  the  same  direction  with  the  under  planks, 
and  always  putting  the  middle  of  the  uppermost 
over  the  joinings  of  the  lower— and  again  con- 
necting these  upper  deals  by  fillets  of  wood  over 
their  own  joinings.  This  would  afford  a  safe 
footing  for  the  horses  j  to  which,  on  each  side* 
where  the  wheels  run,  let  there  be  a  covering  of 
plate  iron  of  9  inches  broad,  occupying  the  whole 
space  of  5J  ftet.  The  e^cpense  of  all  this  cover- 
ing would  be  included  within  10/.  for  a  Co  feet 
bridge,  or  at  the  rate  of  Ss.  4d.  tho  running  foot. 
More  devices  may  occur  for  the  purpose  proj)03. 
ed ;  but  as  either  of  these  may  be  adopted  with 
propriety,  no  other  at  present  shall  be  broui^ht 
ftito  view.  In  the  calculations  in  the  following 
Table,  of  the  expeqses,  &c.  &c.  of  bridges  of  va- 
rious extent  of  span,  the  rate  of  expense  of  this 
part  of  the  work  is  taken  v^t  tlic  higheist  rate,  or 
6s.  thp  running  foof;. 
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Ea:planatum  of  the  Table. 

Col.  I.  Width  of  sj)an  in  feet. 
II.  Rise  of  arch  in  feet. 

III.  Comparative  power  of  bearing  at  these 

different  spans. 

IV.  Depth  of  the  sides  at  the  centre  in  inches; 

being,  first,  of  the  arch  work;  and,  se- 
cond, of  the  floor-plank  and  hand-rail 
in  conjunction,  in  all  cases  15;   viz. 
9  +  6  =  15  inches. 
V.  Depth  of  the  sides  above  the  landstools, 
in  which  the  flank  F  (see  the  figure) 
forms  an  additional  depth,  equal  to  the' 
archwork. 
IV.  Medium  depth,  in  inches,  from  which  tlie 
sustaining  power  is  calculated. 
VII.  Thickness,  in  inches,  of  the  sides. 
VIII.  Sustaining  power  in  lbs.  avoirdupois— sup- 
posing the  whole,  plank  by  plank,  to  be 
laid  loosely  each  above  another,  with- 
out calculating  what  power  is  gained 
by  the  archiform  mode  of  structure, 
and  the  complete   connexion  of  tlie 
whole  into  one  solid  mass— the  hori- 
zontal side  planks,  with  the  interior  up- 
right spars  connected  by  screw  bolts— 
which  must  give  a  vast  additional  ten* 
sity. 
IX.  Cubic  feet  of  timber  in  the  sides. 
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Col.X.  Cubic  feet  of  timber  in  the  floor  or  roadt 
way. 
XI.  Total  cubic  feet  of  timber  in  the  whole. 
XII.  Expense  of  sides  amd  floor-way. 

XI IL  Total  expense  of  the  whole,  supposing  the 
floor  to  be  clad  with  a  covering  of  sheet 
iron,  one-eighth  of  an  inch  thick.  Tim- 
her  is  here  supposed  to  be  at  3s.  €ie 
foot.  As  it  can  now  be  had  for  Is.  6d., 
a  great  deduction  from  the  expense 
will  arise. 

The  preceding  views  and  calculations  are'  all 
formed  on  the  supposition  of  a  single  road-way» 
barely  Sufficient  to  admit  of  one  carriage  passing 
at  a  time.  In  situations  of  a  grefeiter  thorough* 
fare,  where  it  may  be  required  to  have  a  breadth 
sufficient  to  admit  of  one  carriage  ttf  pass  an- 
other,— it  will  be  requisite  to  give  a  double 
breadth,  or  rather  a  double  road-Way,  separate^i 
from  each  other  by  a  hand-rail  in  the  centre — and 
the  carriages  to  be  strictly  regulated  to  go  in  one 
track,  and  to  came  in  another,  so  as  never  to  in- 
terfere with,  or  to  interrupt  one  another.  The 
construction  would  therefdre  be  of  the  form  re- 
presented in  Plate  IIL  f^.  5.-^*-Scai[e  i  of  an  inch 
to  a  foot^ 

In  this  case  the  expense  would  be  doubled ;  for 
although  there  be  a  saving  of  otie  upright  rail  iff 
the  middle,  instead  of  two,  (for  one  will  serve  for 
both  roads),  yet  that  one  will  require  to  be  of  dou^ 
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ble  ttr^Tigtb,  which,  if  acquired  by  double  thick- 
ness, as  represented  in  this  figure,  will  jufst  cost 
double  the  expense.  But  it  would  be  more  sci- 
entiflcally  constructed,  were  it  to  be  made  of  the 
same  thickness  with  the  side  rails  y  only  to  have 
less  open  work^  and  more  solid  work,  in  the  pro^ 
portion  of  S  to  S,  which  would  be  a  considerable 
saving  in  the  expense.  But  that  latter  consider- 
ation is  not  to  be  talked  of  in  works  of  this  con- 
struction, where  even  a  double  bridge,  of  wood, 
is  so  remarkably  cheap  when  compared  with  one 
of  stone,  more  especially  in  the  greater  exten- 
sions of  span. 

Should  it  be  required  to  have  a  separate  Jbot^ 
path  in  these  bridges,  the  construction  might  be 
as  in  Plate  III.  fig.  6.,  where,  in  a  breadth  of 
18' feet,  there  might  be  a  completely  sheltered 
foot-path  of  3  feet  in  the  middle,  at  an  expense 
additional,  not  exceeding  Is.  Cd.  per  foot  in 
bi^eadth  of  span.  From  the  top  of  the  side  rails 
aCf  an  iron  bar  formed  archwise  might  be  erect- 
ed ;  another  from  *  to  i,  at  such  a  height  as  to 
allow  carriages  to  pass  unden  Also  one  from  a 
to  bj  with  a  lamp  at  top. 

The  advantages  to  be  derived  from  adopting 
this  mode  of  constructing  a  wooden  bridge,  may 
be  stated  in  few  terms. 

I.  With  respect  to  Footpath  Bridges,  which  are 
already  constructed  in  general  of  wood« 


Digitized  by 


Google 


^86  ES8AT  ON  WOO0EN  BRIDGES. 

1.  In  this  mode  they  are  very  spperior  in  point 
of  strength. 

2.  They  require  less  timber  to  erect  them. 

3.  .As  they  are  constructed  ^without  any  tmder. 
propSj  they  are  free  of  all  risk  of  being  carried  a* 
way  by  the  waters  in  a  flood,  or  by  any  thiqg  that 
floats  upon  them  ;  provided  always  that  the  land- 
stools  on  which  they  rest  are  raised  high  enough 
not  to  be  overflowed. 

Lastly,  As  they  can  be  repaired  piecemeal 
with  the  greatest  facility,  they  can  be  kept  up 
for  ages. 

II.  With  respect  to  Carriage-wcnf  Bridges— of 
which  few  examples  are  yet  known,  in  this  coun* 
try,  of  their  being  built  of  timber. 

1.  I  should  not  propose  that  a  wooden  bridge 
should  be  substituted  for  stone  in  general  over  any 
water  that  is  less  than  50  or  60  f(?et  in  breadth } 
for  the  assured  durability  of  ^  stone  arch  at  that 
ipoderate  expanse  should  give  it  the  preference : 
3ut  wherever  an  arch  of  much  more  than  60  feet 
span  is  wanted,  the  expense  becomes  so  great,  that 
even  the  coom  of  wood  required  for  it  will  be  Cr 
qual  in  cost  to  this  kind  of  wooden  bridge  alto* 
ther  :  And  in  cases  where  the  water  is  so  broads 
that  more  arches  than  one  of  moderate  stretch  is 
required,  the  piers  set  in  the  bed  of  the  stream  to 
support  them,  are  so  liable  to  be  beat  down  and 
swept  away  by  a  flood,  that  hardly  a  single  sea- 
son passes  without  some  being  destroyed  by  this 
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occurrence,  notwithstanding  of  all  the  precau- 
tions yet  devised,  by  professional  men  of  acknow- 
ledged skill,  to  guard  against  it. 

2.  In  all  navigable  waters  over  which  a  bridge 
is  required,  the  interrupting  piers  of  the  stone 
Arches  occasions  such  a  current  in  time  of  a  flood 
below  the  bridge,  as  renders  the  navigation  ex- 
tremely difficult.  The  wooden  bridge  obviates 
this  completely ;  for,  having  no  piers,  it  presents 
no  obstacle  ;  aad  the  water  flows  with  no  greater 
rapidity  below  it,  than  in  any  other  part  of  the 
Stream. 

3.  But  admitting  that  a  bridge  of  arches,  witl^ 
its  several  piers,  may  in  every  case  be  so  strongly 
constructed  as  to  withstand  every  land  flood,  with 
^11  its  accumulation  of  floatage ;  yet  there  are 
many  situations  where  it  is  desirable,  for  general 
accommodation,  that  a  bridge  should  be  set  down, 
but  which  cannot  be  undertajken,  either  from  the 
excessive  depth  of  water,  the  impetuosity  of  the 
flow,  or  &om  unsteady  foundation,  that  it  becomes 
so  extremely  eixpensive,  as  to  be  almost  impossi- 
ble to  found  a  pier  within  the  stream ;  so  that  it 
cannot  be  attempted.  The  wooden  bridge,  in 
such  a  case,  presents  a  ready  resource ;  as  it  is 
calculated  for  almost  any  span,  and  requires  no 
piCTS  whatever. 

4.  There  are  cases,  too,  in  whicli  steep  hollows 
or  ra/ines  occur  in  the  track  of  a  highway,  so  very 
deesp,  and  at  a  breadth  beyond  tlie  reach  of  any 
stone  arch  yet  known,  as  to  be,  if  not  altogether 
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.  impossible,  yet  so  tery  impracticable  to  throw  a 
stone  bridge  across  them,  that  the  road  must  be 
led  a  great  way  about  to  avoid  them.  A  wooden 
bridge  could,  with  great  fkciiity,  conduct  the 
road  across  these,  at  a  moderate  expense ;  and, 
as  before  observed,  with  respect  to  footpath 
bridges,  as  it  admits  of  being  renewed  piece- 
meal from  time  to  time  as  required,  it  may  be 
kept  up  for  ever.  • 

Lastly,  The  wooden  bridge  might  even  serve 
as  a  conductor  to  a  coom  of  a  stope  arch,  over  a 
stretch  that  has  never  yet  been  conceivjed  practi- 
cable by  any  architect  in  this  part  of  the  world. 
Suppose  one  of  600  feet  span  (as  in  China.)  It 
could  be  over  only  some  deep  chasm  that  this 
would  be  required,  or  over  a  large  navigable  ri- 
ver, or  narrow  branch  of  the  sea.  Throw  over, 
first,  the  wooden  bridge,  on  which  the  workmen, 
as  on  a  platform,  would  stand,  and  over  their 
heads  could  erect  a  coom  of  any  arch,  of  any  re- 
quired altitude.  It  would  remain  for  the  archi- 
tect only  to  calculate  the  power  of  his  own  arch 
of  stone  to  sustain  its  own  pressure.  Any  addi- 
tional weight,  by  passengers  and  carriages,  that 
might  at  any  time  travel  along  it,  would  be  but 
as  a  drop  in  the  bucket.  Should  a  bridge  of  this 
extent  require  300,000/.  to  accomplish  it,  whp 
would  grudge  a  tenth  part  of  that  sum  for  the 
wooden  conductor  and  its  superincumbent  coom? 
It  could  at  same  time  be  made  for  only  one  thin} 
pf  this  tenth  pait,  or  for  10,000/, 
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^  Ea^act  qf  Letter^   Mr  Robertson  qf  Bower* 
Ledge  to  Mil  GoRDOK)  dated  12tk  February^ 
*       1820- 

After  expressing  tbaaks  for  Premium  voted  for 
)iis  paper  on  Rail-Roads,  the  letter  proceeds— 

**  In  the  mean  time,  I  transmit  to  you  another 
^ssay^  on  another  subject^  which  I  should  be  glad 
jj^ou  #ouId  l^y  before  the  Society,  or  Committee 
of  the  Society,  at  your  earliest  conveniency.  For 
this  I  am  looking  for  no  reward^  farther  than  the 
"^Saciety'fi  approbation,,  if  it  should  be  fobnd  fo 
merit  it,— my  object  being  to  give  the  subject  a 
j^bRcity  that  it  could  not  have  so  readily  throu^ 
any  other  channel,  or  at  least  through  any  ihS- 
Sdaual  exertion  of  my  own.  The  subject  is  oiie 
that  I  have  long  had  in  view,  and,  from  what 
you  will  observe  on  perusing  it,  has  been  brought 
to  the  test  of  eaj)erience,  and  been  successfut  be- 
yond even  my  own  sanguine  expectations.  A 
tvooden  bridge,  on  the  principles  laid  doMfn,*! 
could  have  no  hesitation  in  constructing  to  tfie 
extent  at  least  of  300  feet  span,  without  an  iinder- 
prop ;  and  so  formed  or  put  together,  that  any 
piece  of  it,  as  it  might  be  required,  could  be  ta- 
ken out',  renewed  and  replaced,  at  any  time  j'^  ^o 
ihat  it  Inight  be  kept  in  repair  for  ever.'  , 

M  M  ^  * 
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"  I  am  aware>  however,  that  my  definition  of 
its  mode  of  construction,  and  demonstration  of  its 
powers,  is  not  so  clearly  laid  down  as  to  be  obvi- 
ous at  the  jfirst  vidimus,  but  will  require  some  time 
and  patience  to  investigate. 

«Iam/'&c. 
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No.  I. 

List  of  Exmtso  MsUbbba  of  ike  Highland  Society  (^ 
'  Scotland,  in  Naoemher  1820, 

DisiingtdMng  the  Dates  of  their  Admission;  mth  a  List  of  tht 
^i^ffke-JSearers  and  Directors  Jbr  that  Year^  annexed. 


Hie  late  Ddke  of  Argyll  wed  the  Ori^nal  Frendent  of  the  Sodety  i-^^nce  his 
•  im/thf  the  Dukei  of  AtboQ  end  Jllbntrose,  end  the  lete  Duke  of  Bnodcugb, 
have  sucoessirely  held  that  Office,  which  is  now  filled  hy  the  present  Duke  of 
AigyMl— «By  the  Regulatloo^  no  Member  can  cotttlilije  in  the  office  of  Presi« 
ieiit  note  than  four  Miccesetfe  yeorA, — Thote  marked  <hus  **  hate  been  Presi- 
denui  and  those  with  *  prefiied  to  their  names  hare  been  Vice-Presidents; 
two  ef  whom  are  elected  umually,'  and  two  go  out  by  rotation. 


TJieJoUotmng  xoere  declared  Original  Constituent  Members  of  the 
Society  in  1784* 

Most  Noble  the  Marchioness  of  Stafford. 
'  The  Right  Hon.  John,  Earl  of  Breadalbane. 
The  Right  Hon.  George,  Earl  of  Glasgow. 
The  Right  Hon.  Sir  John  Sinclair  of  Ulbster,  Bart. 
Sir  llay  Campbell  of  Succoth,  Bart.       t^ 
Sir  WUliam  Hony  man  of  Armadale,  BarU. 
The  Hon.  Lord  Bannatyne.  ^ 

Sir  Alexander  Mnir  Mackenzie  of  Delvin»  Bart. 
Sir  Benjamin  Dunbar  of  Hemprigs,  Bart. 
Sir  John  Macgregor  Murray  of  Lanrick,  Bart. 
Sir  Ewen  Cameron  of  Fassfem,  Bart. 
Donald  Macleod,  Esq.  of  Geanies,  Sheriff  of  Ross-shire. 
James  Grant,  Esq.  of  Corymony,  Advocate* 
General  Alexander  Campbell  of  M<Hizie. 
Lieut.-General  Duncan  Campbell  of  Lochnell. 
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Archibald  Petcher,  Egq.  Advocate. 

James  Ferner,  Esq.'one  of  the  principal  Clerks  of  SessioB^ 

John  Campbell,  hsq.  Clerk  to  the  Signet. 

Charles  Gordon,  £feq.  of  Pulrossie. 

Patrick  Macdougall,  Esq.  of  Macdougall. 
.  Henry  Mackenzie,  Esq.  Comptroller  of  Taxes. 

James  Home,  Esq.  of  Langwell. 
,  Oetieral  Alexander  Ross,  Colond  of  the  59th  regimentt 

John  Clerk,  Esq.  of  Elden,  Advocate. 
.  William  Farquharson,  Esq.  of  Monaltry. 

William  Maofariane,  Esq.  W.  S. 


llo'-f 
I 


1785.,, 
*♦  His  Grace  Jas.  Duke  of  Mon- 
trose. 
The  Hon.  Lord  Hermand. 
Alex.  Maclean  esq.  o(  Coll. 

\Oth  January y  \"7%6. 
George  Skene  esq.  of  Skene^ 

2UhJult^,  1786. 
*Hi8  Grace  Alex.  Duke  of  Gordon. 
E^eas  Robert  Bruce  Madeodesq^ 

of  Cadboll. 
Robert  Stewart  esq.  of  Garth. 

9th  January,  1787. 
Sir  John  Leslie  of  Findrassie  and 

Wardes,  Bart. 
John  Francis  Erskine  esq.  of  Marr. 
John  Campbell  esq.  W.  S.,  now  of 

London. 

21th  JuU  1787. 

Most  Noble  the  Marquis  of  Staf- 
ford. 

•  Right  Hon.  the  Earl  of  Rosslyn. 

Sir  John  Campbell  of  Ardnamur* 
chan,  Bart. 

Col.  Alex.  Robertson  of  Strowan. 

A].  Hamilton  esq.  of  Grange,  Adv. 

Kenneth  Mackenzie  esq.  of  In- 
verenn^  W.  S. 


Gen.  Wm.  Wemyss  of  ttemystf. 
Col.  Alexander  Macregor  M«r<« 

ray  of  Napier  Ruskie. 
Ilie  Hon.  Lord  Robertson. 

^ihJnhf,  178a. 
L€:-Cd.Thoma8  Kinloch  of  Kilrie^ 

ISth  January,  17891 
Archibnakl  Campbdl  esq.  of  J^m» 
Major-General  Robert. CluniAeA 

of  Kintarbert. 
Dr  William  Farquharson,  {^yri*' 

cian,  Edinburgh..  ^ 

NormaA  Macdonald  esq.  of  Bai'' 

nisdale. 
Alex,.  M*  Alister  esq.  of  StratbainL 
Lieut.-Col.  Alexander  Macdodafil 

dfLyndale. 

T^  Au^st,  1789. 

«»  MisGrticeJohnDukeof  AtholL 

The  Right  Hon.  James,  Earl  of 
Lauderdale. 

Duncan  Campbell  esq.  of  Ross. 

Major  Colin  CampbeH  of  Bafli« 
veolan. 

Matthew  Ross  esq.  Dean  of  the 
Faculty  of  Advocates. 

William  Kerr  esq.  Secretary,  Ge- 
neral Post  Office  of  Scodand.  * 


^Ih  January^  178^.,  '  '  \2lh  January ^  1*190. 

Sjb"  Gei^..  Stewar^  pt  Grai^dtully,    ••  His  Grace   George  WiUla*, 
B»t.   '  '^     '^      •    -        I  ii  V  DukeofArgylL 
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Coll  Macdonald  esq.  of  Dalness, 

W.S. 
lieuU-CoI.  James  Spens,  late  of 

the  734  regimratk 
Hector  Macdonald  Buchanan  esq. 

of  Drumakill,  one  of  the  prin- 
.    cipal  Clerks  of  Session. 

\Uh  January,  1791. 
Hie  Hon.  Lord  Craigie. 
Jc^  CaitopbeH  esq.  of  SouthhaU. 
James  Lamont  esq.  o^  Knockdovr. 
John  Macleod  esq.  of  Colbecks* 

The  Most  Nople  George,  Marquis 
of  Hyntly. 

*  Hon.  Baron  Sir  John  Stuart  of 
Fettercaim,  Bart. 

Major^Cen.  Sir  Allan  Cameroni 
79th  regiment. 

.,   .   XOth  Januarvy  1792. 
]li|j^t,  Hon.  Sir  William  Drum* 

mond  of  Logic- Almond,  '^ 
John  Peter  Grant  esq.  oi'  Hothie- 

murchus,  M.  P. 
JRifibtyHon.  Arch.  Colquhoun  of 

Kiilermont,  Lord  Register  for 
-   Scotland,  M.  P. 
John  CtimpbeU  esq.  Receiver  Gen. 

of  the  Customs  in  Scotlandi 
"the  Hon.  Lord  Succoth. 

29^  June,  1792. 
David  MacdowaU  Grant  esq.  of 

Amdilly. 
Colin  Mackenzie  esq.  of  Portmore^ 

principal  Clerk  of  Session. 

%ih  Januarg,  1798. 

•  The  Right  Hon.  Francis,  Earl 

of  Moray. 
Bight  Hon*  Charles  Hope,  Lord 
President  of  the  Court  of  Session. 

♦  Right  Hon.  Francis,  Lord  Gray. 
Hon.  Baron  -Sir   P.  Murray  of 

Ochtertyre,  Bart* 


Col.  Donald  Cameron  of  Lochiel. 
Alex.  Macdonell  esq.  of  Glengary. 
James  Grant  esq.  W.  S. 
Alex.  Maclean  esq.  of  Ardgoun 
Alexander  Houston  esq.  of  Clerk- 

ington 
George  Vy^tson  esq.  Edinburgh/ 
Donald  Maclean  esq*  W.  S. 
.Capt.  Alexander  Macdonald,  lata 

74th  regiment. 
The  very  Kev.  Dr  George  Baird, 

Principal  q^  the  Univer.  of  £din» 

Chaplain  to  the  Society. 
Robert   Dundas  esq.  of  Beeck** 

wood,  one  of  the  principal  Clerks 

of  Session^ 

\st  June,  l793. 
«  The  Right  Horn  Arcfaitmld  Earl 

of  Cassilis* 
*  Right   Hon.   Francis,    Earl   of 

Wemyss  and  March. 
Sit  John  Hay  oi'  Haystown,  Bart* 

banker,  Edinburgh. 
Tho.  Farquharson  tisq.  of  Howdem 
Dr  Andrew  Coventry,  Professor 
^  o^  Agriculture  in  the  Univer- 
sity of  Edinburgh. 
Dougald  Campbell  esq. of  Balinaby* 
John  Campbell  esq.  of  Carsbrook^ 
W.S. 

14/A  January,  l/'94u 
Sir  Arch.  Dunbar  of  NorthHeld/ 

Bart. 
John  Leslie  esq.  of  Balquhaine* 
Patrick  Murray  esq.  of  Simprim^ 
William  Inglis  esq.  of  Middletoni 

W.  S. 
James  Laidlaw  esq*  W.  S. 

29th  June,  1794. 
Charles  Stewart  esq.  of  Ardsh^aU 

13^^  January,  1795. 
James  Dewar  esq.  of  Vogrie« 
WalterWatson  esq.  late  of  bombay* 
John  M'Ritchie  esq.  of  Cjraigtoni 
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9!2dJune,  1795. 
*  RightHon. James  Earl  ofCakb- 

nest. 
James  Mansfield  esq.  of  Midmar* 
John  Mill  of  Noitidside  esq. 
Alexander  Watson  esq.  of  Tmin* 
CaptainNeil  Campbell  of  Dunstaff- 

nage* 
Thomas  Crichton  esq.  Advocate. 

15th  Janmry^  1796. 
«  The  Right  Hon.  Alexander, 

Lord  Macdonald. 
Major  General  the  Hon.  Godfrey 

Bosville. 
Hon.  Archibald  Macdonald. 
Sir  George  Abercrombj  of  Bir- 

fcenbog  and'  Forglen,  Bart. 
JameM  Stirimg  esq.  of  Keir. 
Hope  Stewart  esq.  of  Baliechb. 
•John  M*Neil  esq.  of  Oakfield. 
Capt.  Aiexr  Madeod  of  Dahey. 
Archibald  Lmtdie  esq.  W.  S. 
John  Ferrier  esq.  W.  S. 
James  Donaldson  esq.  Edinburgh. 

ah  July,  1796. 

Right  Hon.  Eari  of  Kellie. 

Sh*  James  Hall  of  Dunglass>  Bart. 

R.  Macdonald  esq.  of  Staffit,  Ad- 
vocate, Principid  Secretary  of 
the  Society* 

James  Raymond  Johnston  esq.  of 
Alva. 

Major  Charles  Macvicar,  late  of 
the  42d  Regt. 

John  Forbes  esq.  of  New,  former- 
ly of  Bombay. 

William  C.  Cunningham  Graham 
esq.  of  Gartmore. 

Lieut-Gen.  Alexander  Dirom  of 
Mountannan. 

Lfeut-Gen.  Simpson  of  Pitcorthie. 

George  Greenlaw  esq.  of  Hilton. 

John  Young  esq.  of  Cliesh. 

Lt-Col.*  Charles  M'Quarrie,  late 
of  ihe  42d  Regt. 


IQth  Jennatjy  1797.        ' 
James  Traill  esq.  of  Hdbbigterg^ 

Sheriff  of  CaHhness. 
Col.  Matt.  M'Alister  of  Rosi^. 
ArchibdldAltese8q.of8pTingilgH. 
Lt-ColJame^Campbell  944k  Regt 
Capt.  Jdhn  Robertara  «f  Tolly- 

belton. 
William  Elder  esq.  of  Fortietlu 

^  9d  Jtdy^  iTyr. 

Sii-  Hew  Dalrymple  Hstaftikoalkf 
Bitrgeny  ard  Noilh  fierwidi^ 
Bart.  M.  P. 

Thomas  Kennedy  esq.  of  Dmrare. 

Captain  JohnM'Donald  of  ^ring- 
field.     }' 

Peter  €k>rdon  esq.  of  A%erg6tte. 

John  Oditerloby  esqv  of  Owpnd. 

John  Camfibell  esq.  of  Gkoifeo* 
chan,  W.S. 

Lt-Col.  John  McDonald  of  Kins- 
burgh. 

9th<Tamiaryt  1796^- 

The  Right  Hon.  Lord  John  Camp* 
beU,   M.P. 

Sir  Archibald  Grant  ot  Ifeny- 
musk,  Bart. 

Captain  Angus  McDonald  of  Mi- 
town. 

Major  Alexr  Grant  of  the  Ma- 
dras Cavahry. 

Jas  Gordon  esq.  of  Cahenan,  one 
of  the  Commissaries  oTEdinbai^ 

James  Edmonston  esq.  of  Newton* 

Lt-Col.  James  Sinclair  of  Forse. 

Robert  Menzies  esq.  W.  S«  one  of 
the  Depute  Clerks  of  SessioQ. 

9dJu!y,  1798. 
♦  Right  Hon  Lord  Vise.  Melville, 

First  Lord  of  the  Admiralty. 
Sir  James  Dalyell  of  Binns«  Bart. 
James  Macleod  esq.  of  Rasay. 
Robert  Nutter  Campbell  esq.  of 

Kailzie. 
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Itoberl  ]>rtui|Bioncl  «iq,  «f  Meg-* 
ginch. 

Gen.  Hay  Ferrier,  Lt^Jov^or  of 
.  ikmMininG«0tle< 
Theodore  Morisod  esq^  of  Bognie. 
Htttiy  Johiiit#B  eiq.  ftu-^eoD,  fi^ 

dinburgh. 
Alenr  Forfeytfa,  cls^.  writer^  Edin* 
Andrew  WaCmh  -eM*  W.  S* 
Cmcwi  Iver  MMMOkii  of  the  Va- 

fratine  Indiaman. 
eiMi§  Fftter  Oiq.  of  ViUllaniM&iu 
Thot  Smith  escf^  baniier^  London. 

*  Most  Noble  the  Mtr^iife  of 

Quouuiberfy* 

*  The  Right  Hon.  the  SatI  of 

•  Mbnon. 
llMt  llMi  George  Abcreremby  of 

Tullybody. 
Sir  MMiaer  Shaw   Steirart   of 

Greenock  and  KacUwdl,  Bart. 
CMottd'Eobert  Aastnnber,  Edun 

bur^. 
Gilbert  Innes  esq.  of  Stow,  Trea- 

•urer  of  the  6oetoty. 
Htigh  Monro  esq.  of  Teaninieh. 
Mnrd.Maeke«Bie<Hq.  of  Ardross. 
John  Mackentie  esq.  of  Xberaig. 
Wfld  Stewart  esq.  of  Ardvorlich. 
Gap.  Di^.  Stewart  of  BalaohttUsh. 
Dr  Jas  Hottie,  Professor  of  Materia 

Mediea  in  the  Umver.  of  Edinr. 
Dand  Monro  Binning  esq.  of  Soft- 
law,  Advocate. 
Cap.  Patrick  Campbell  of  Inreraw. 
Captam  Adam  Fergason,  late  of 

58th  rest  of  foot, 
detain  Neil  Madeod  of  Gesto. 

IstJuly,  1799. 
The  Hon.  Ro.Lind8ay  of  Leuchars. 
Geo.  Oswald  esq.  of  Scotstown. 
Lt«Col.  Ro.  Macgregor  Murray. 
John  Smith  esq.  of  Swinridgemuir. 
James  Pillans  esq,  merchant,  Leith. 


HeHry  J«MIae  esq.  of  Havewood, 

W.S. 
Alexr  CampbeU  esq.  lata  of  To- 

hi«o- 
John  Osboi'aeBrownesq.W.S.one 

of  the  Clerks  of  the  Jary  Coort, 
Lewis  Gordon  esq.  Depute  Seeve* 

tary  of  theSodeCy. 
Thomas.  Manhi  esq.  fidinborgh. 
John  Tawse  esq.  Edinburgh* 
Archibald  Menzies  esq. 

14/A  Jirtttuwy,  180a 
•  the  Right  Hon.  the  Birl  of 

•  Haddingfon. 
G^end  Sir  Robert  Abercrombyt 

of  Anthry,G.CvB. 
Oaaeral  Sir  Jaa  Stewart  Denhoho- 

of  Coltness  and  Westshletds,  B. 
Hon.  Lord  Meadowbank. 
J«bif  Campbell  esq.  of  Lineai&'i* 

Inn. 
Alexan^ter  Matjoribaaks  esq.  oC 

Maijoribanks. 
A).  Madeod  esq.  of  Mairavoastdow 
Simon  Fraser  ^.  of  Forers. 
William  Phgan  esq.  of  Spittaltowiw 
Cmwfbrd  lUt  esq.  of  Harvioeioiu 
George  Tod  esq.  writer,  i£di|ir; 
John  Fletcher  esq.  of  Dunans. 
Major  Bat.  Macdougall  of  Scroba. 
Major  Alex.  M'lvorjof  Steomaway*- 
James  Chapman  esq. 
James  Shearer  esq.  Surveyor-Ge* 

neral  Post-Office,  Edinburgh* 
Pat.  Stewart  esq.  of  Achluncatt.  * 
Geo.  Douglas  es(|.  Advocate,  She* 

riff  of  Ktncardmeshiiek 
Donald  Macleod  esq.  of  TaUshec 
Thomas  Grierson  esq.  W.  S. 

SOtk  June,  1800. 
The  Rt  Hon.  Errick,  Lord  Raayu 
Right  Hon.  Lord  Dundas. 
Hon.  Lord  Balgray. 
Sir  James  Gordon  of  Letterfbiiiie» 

Bart. 
George  BaiUie  esq.  of  Jar?iiwood^ 
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ymJmm  NMMt  e«q.  of  DirletMi* 
Avch.Campbdl  ceq^of  Bly  thswood 
Hercules  Ross  ^*  of  Rowiei 

Lewid  Duobtfr  Brodief0^  of  Bilr^. 

Tbos.  Adair  ea^^Qenocb,  W.S4 
Axcbibald  S.wmton^ra.  W«  8* 
Jghn  Dilldn  esq.  Edinburgh.    , 
I^iinoan  Gameronasq. youager of 

Fa«feni»  W.  S. . 
And*  FarqubanoDetiq*  of  Breda.  .', 
Thonuift  WiUiamtODeBq.  Leith. 
JohAXSiUandeneiq.  of  Hi^yfidd. 
Jas.  Herriot  esq.  of  Aai»omio«  W  S. 
Ja8.WalkeKfe8qvwiiieinerch.Leidi« 
Albert  HiU  esq.  of  Firth,  W.S. 
James  FergusoD  esq.  of  CrossbiUf 

ope  oi  ^  Comsadisaries  of  £• 

dioburgh. 
Wilfiam  Berry  esq.  youagiev  of 

Tay6el4W.8. 
John 'J^ffipey  esq.  of  Balsaroch. 
Charles  Bremner  esq.  W.  JS. 
Bevd.  Dr  J^m  Stiewart>  mhiister 

of  Lttss,  honorary  member. 
Bev.  Dr  Alex.  Stewart)  one  of  the 

ministers  of  Canoogat^  bono- 
;cary  member.  . 

I9th  January,  ISOl. 
Bight  Hon*  Lord  Montague* 
Sir  G.  S.  Mackenzie  of  Coul,  Bart. 
Sir  David  Hunter  Blair  of  Dun* 

skey,  Bart. 
Sir  James  Colquhoun  of  Luss»  Bt. 
SitW.  FefttesofWhamphrey,  Bu 
Lieut-General  A.  Graham  Stirling 
.<3of  Duchcay  and  Auchyle. 
DVilliam  Grant  esq.  of  Congalton. 
Cel.  Jas  Campbell,  late  of  Madras 
Col.  Lud.  Grant,  late  of  Bengal. 
Mmisr  firnnml  John  Lamoat  of^ 

Lamont, 
CoL  Alex.  Macgregor  Murray  of 

dboiate  Ceylon  regt. 
William  Fullerton  esq.  of  Skeldoni 

AdvMattf, 


Geo*  Braee  osq.  Depute  Oe^  oTj 
Session.  .._,. 

WiUiam  Ma^ennia  esq.  |rqiW8«p»; 

.  ofPitlundie.  j-^Kon, 

Lieut-Colonel  Alwandai^ordUlQtti 
Sutheriai^d  Highlandmi..iii.  ,h 

Alexia  Patmrwitca^  fl€12uiiw»,  1 1 

Right  Hoo.  m  QiUMlav  MJ& 
,  Sir  WUliani. Qnife^i^f  St6oh#ua«»{ 

Bart. 
Sii*  James  Moi>rg<miir*ft  of  Sumh 

hope>  Bart.  M;P. , 
Col.  JotM;i.BM40pfStewaltQa^    c^ 
Lieut-GonQoa. Andrev  Donlop  oS 

Puiilop*  I  I 
Major-Genepl  Sir  l^omas  Bria*  j 

b«[ie>of  Brisbanew 
CoL  Aodrep  Macdowal  of  Liigaqw'y 
Lieul*^k>Bel , John  Baanennaoi'- 

laie  of  Madnu.   *, ,  .     i 

Alexander  Stewart*  esq.  yoqogsr 

of  Balnaketliy* , 
John  Stewart  e%  g^  CrcHsoMNinlf) 
Hugh  Mair  esq.  of  WMif*        j 
Wm.  Graham  esq.  of  Mosskaows* 
John  Murray  esq«  Tundeigarth.    » 
WilUam  Stewaiit  esq.  of  Hiltsido. 
Colin  Mackenzie  «sq.  Kilcoy. 
Haury  Clepbane  ^i^ ,  W.  3.     . 
Robert  Patrick  esq.  of  Tredion|4 
James  Smith  esq.  merohant,  Leith* 
Wm.  Ker  esq.  merchant,  Leith.    , 
Adam  White  esq.  merchant,  Leith« 
Kirkpatripk  Williamson  Burnet  es4». 

of  Monboddo. 
Mr  JohnMoir,  printer,  Edinburglu 
Alex.  Lang  esq.  younger  of  Over* 

town. 
Right  Hon.  Nicolas  Vansittart, 

Chancellor  of  the  Exchequer^ 

Ho/iorary  Member. 

I2ih  January^  1802.   . 
Rt.  Hon.  Sir  Wm.  Rae  of  St  Cathe* 
rines,  Lord  Advocate  for  Scot* 
land* 
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Bart.  ^ 

WttitaB  Fuflerton  «q;  of  Rose- 


Jaitlet  GmlMini  esly.  of  Kinross. 
HiighliiaeteM|4  of  Loeiialsb,M*P. 
Dancan  Momro  esq.  of  Cokakn^ 
G^o.  Jos.  Bell,  esq:  Adtocate. 
Wm.  Eraser  Tjder,  esq.  of  Bal- 
^  iiaiii,  Sheriff  of  Idrerne^s^tre. 
Jolm  Fraser,  esq.  Fanlkiei  AdTO- 

cate. 
Dr-  Aocbew  Mackenzie  Griere^ 

Bdinbuf^lu 
Va.Hawthoniesq.Gflrtlikuid>W.S* 
TItottas  8eott  esq..  W.S. 
Bear  Admiral  Alex.  Fraser,  R.  H. 
Liea&^-Col.  DonJ  Bfocaieli    9lBt 
'  regiment.  ^ 

Capl.  Will.  Gordon,  Mimnore. 
Sob.  Ctodoivesq.  lateof  Jamaica; 
Colin  Campbell  esq.  of  Acbna- 

cioish. 
Cap.  Fr.  Simpson,  late  of  Biknbay. 
RcAtw  Baillie  esq.  of  Caiphine. 
Major  Dugald  Campbell  of  Kil- 


Arcb.  McLean  esq.of  Pentiy^oss. 
JUdieffi  Brown  esq.  Fu^tor  on  tbe' 

estate  of  Hamilton. 
.Sir  James  Dunbar  of  Boath,  Bart. 

R.N. 
Jas.MacpfaersoD  esq.  of  Ardersiefi 
HeniRaebum  esq.  portrwt  painter. 
Alto.Mackenzie  esq.  of  Woodside. 
Aildi.  M^lla  esq.  of  Ardintoo). 
John  Maclean  esq.  of  Borerky. 
Duncan  Campbell  esq. 
Arcb.  Campbett  esq*  of  Melford. 

98th  June,  1802. 

Sir  Rt.  Tiirtng  of  Foveran,  Bart. 

Sir  William  Forbes  of  PilsUgo, 
Bart,  banker  in  Edinburgh. 

J.  H.  Forbes  esq.  Advocate,  She- 
riff of  Pertlishire. 

Henry  Veitch  esq.  of  Elliookyone  of 
the  Commissioners  of  Customs. 


Chains  G<fyi>es4t^*df^!«toenuAV 
Jn.  Dickson- esqj  of  Coolter,  Ad<(^ 
-   Tocate.  '  < ' ' 

Robert  Hamilton  esq.  AdrocaCe, 

sheriff  of  Lanarksbhre^     '        *^^ 
Sir  Neil  Menzies  of  Menaues,  Bart. 
Ts.  Millet  ^*faangwQtiQhtAe^  ^ 
Wm.  Macdonald  esq«t>f  8t  Mfli^ 

tins,  Advocate*        *  •       «'  <     >L 
Ad.  Mahland  esq.  of  DoiMlreaaatf^J 
John  Callow  esq.  of  StaplettNi*  • 
Wm.  Molle  esq.  of  Mains,  W.S. 
Duncan  Hunter  eiq^  of  Lbadon.  '^ 
Major-Genemi  Atebdi  8tc#flr«^ 

ot  the  Royafe.      ^  » * "      » 

John  Gordon  esq.' W«  S«    ^'  '^ 

Robert  Prasinr  esq.  y4«B$ev  of  T<^^ 

Breck.  jI 

Walter  Ross  eaq.  of  Nig^.        ^ 
Cape.  Jn.  Rutherford  ot'  the-Mlb 

regiment.  ■'  ••     i   «     /? 

Hugh  Hamilton  esq.  of  Pinm^ir^. 
Robt.  Campbell  esq.  of  ikmobbaife  ^ 

IQth  January t  1603.  ^    '  '  T 
•  Rt.  Hon.  the  Earl  of  Ma»ialeld. 
Honourable  Dudley  Macdo^d. 
General  Ricbaid  V5  se.     - 
Colonel  William  Fnmeis  Grant  «f 

Grant,  M.  P. 
Major-General  George  Ainslie. 
Jas.  Douglas  esq.  of  Orchardton*'  I 
Wm.Gordonesq.of  Campbehown.  / 
Peter  Johnston  esq.  of  CannsaUoch*  a 
Johsi  Clerk  esq.  of  Nunland. 
David  M^ccuiloch  esq.  of  Leatha.  '< 
Charleg  Granville  Stewart  Moiw 

teith  esq.  of  CloAeborn^    >        j 
General  Sir  Paolus  EinUivs  IrviiO^ 

of  Woodhoase,  Bart.  «' 

Lieut.-CoL  William  Doaghvy  lata v>^ 

of  the  85th  regiment*      C? 

Capt.  Vans  Agnew  of  SbeaefaMii^^ 
Richard  Alexander  Osw^aldP^s^i 

of  Aacbincraivei      ^    .     /*    u  ,> 
Jas  Hunter  B^k>  eBq.rof.Dtlaab#f , 

M.P.  *  -    .  i,t''  ^nu  ^^^ 

Charles  Stirling  of  KaM«(#l^<^  . 
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lieuU-Col.  Benjamm  '^^HaxD80Il 

of  Mstrkffield. 
The  Rev.  Dr  George  Forbes^  mt- 

'  niner  of  Strathdon. 
George  Kmnear  esq.  banker  in 

Edinbargh. 
Robert  Jameson,  esq.  W.  S. 
Alex.   Miller    e^.    Monkcastle; 

Advocate. 
X  H.  Mackenzie  esq.  SheriflT  of 

Linlithgowshire. 
William   Boswell  esq.   Sheriff.  6f 

Berwickshire. 
John  Campbell  esq.  of  Lochend. 
Allan  Cameron  esq.  Factor  for 

Lord  Macdonald,  North  Uist. 
John  Campbell/^,  of  Craignur^i 
Lachlan  ]Vl*Kinnon  esq.  of  Corrie. 
Peter  Hill  esq.  bodcseller^  Edinr* 
fbtrick  Warner  esq.  of  Ardier. 
Lieut-Col.  James  Macdonell  of  the 

2d  or  Coldstr^un  Regimcfit  of 

Guards,  C.  B. 
Duncan  Stewart  esq.  Chamberlain 

of  Ktntyre* 
James  Maxwe}!  esq.  Chanriberlain 

of  Mull. 
Malcolm  M'Laurin  esq.  of  Oban. 
Robert  Campbell  esq.  Chambers- 
Iain  of  Roseneath. 
Walter  Moir  esq.  accountant,  E- 

dinburgh. 

27^  June,  IHOS. 
Right  Hon.  Thomas,  ViscouBt  of 

Arbuthnot. 
Lieut-General  Right  Hon.  Lord* 

Lynedock,  G.  C.  B. 
Hon.  Douglas  Gordon  Halyburton 

of  Pitcur. 
Sir  John  Shaw  Maxwell  of  Ke- 

rochtrie  and  Netherlaw,  Bart. 
Ma]of*Genefai  Sir  William  Max- 

weU  of  Moiireith,  Bart. 
James  Alexander  Stewart  Mac- 

iMiMk^  esq.  of   Seafbrth    and 
-Glasserton. 
John^Cttihoapt  esq.of  Genoch. 


Cdonel  JaiKier  Steveflson  Brnm  tf 

Kirkhill. 
Sir  Patrick  Walker,  AArotukt. 
David  Snodgrass  Buchansi  eM|4  of 

Biavtyre  Park,  Advocate. 
Jds*  Stewart  Menzi6i«M|v  dC  Fmk 
Donald  Madn^rre  esq. 
Archibald  Crawfuird  esq.  W.  S. 
J\jhn  Campbell  esq.>  of  Aocfa. 
Captain  John  Campbell  KilnartiB, 

late  46lh  Regiipent» 
Hugh  M*Corquodale  esq.  of  Li* 

verpook 
Rev.  Dr  James  Hall,  Edinburgh. 
Arch.  Constable  esq.  bookadler, 

Edinburgh. 
WiUiam  Ross  esq.  of  Bridgbbank 
James  Bell^esq.  Ldth. 
John  Mackenzie  esq*  RichiiMnd- 

Place. 
Willianr  Maekmae  esq.  W«  S. 

lOth  January,  1S04. 

*  ifis  Graoe  the  D  oke  of  Hawl  w 

ton  and  Brandon. 

*  Most    Noble   the  Morqim  of 

Hastings,  Governor*Gtrn€ffri 
of  Bei^. 

*  Lieut-Gen.  Right  Hon.  the  £aii 

of  Dalhousie,  Govemor^Ge- 
neral  of  Canada. 

*  Right  Hon.  Lord  James  Murray. 
Right  Hon.  Lord  Binning. 
Right  Hon.  David  Boyle,  Lord 

Justice  Clerk. 
Sir  George  Warrender  of  Loch« 

end,  Bart.  M.  P. 
General  Alexander  Don,  Lieut.« 

Governor  of  Gibraltar. 
Major 'Gen.  Sir  Wm.  Kdr,  Adj.- 

Genera]  to  the  Forces  atCeykn. 
Hugh  Rose  esq.  of  Kilravock. 
George  Gordon  esq.  of  Hallhead. 
Honourable  Lord  Pitmilly. 
Hugh  Mossman  esq.  of  Achty* 

fiurdle. 
John  Hamilton  esq.  of  Sundrum. 
Geo.  Paterson  esq.  of  Castlehuntly. 
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Thomas  HamikonMMler  esq.  Air. 
JohnMacdonaldesq.of  Borrodale. 
Key.  Dr  Robert  Douglas,  nanis- 

ter  of  Galashiels. 
Peter  Campbell  eaq.  of  Kiknory. 
Bichaid  Lotfaiaa   Ross  esq.   of 

Staffold. 
William  Hagart  esq.  vine  nieiv 

chanty  Leith. 
Neil  Makohn  eaoj.  Poltalloch. 
Df  Jo.  RogersoB)  Phjr^an  to  the 

Focces,  N.  B. 
J^  Bojd  esq.  of  Broadmeadoirs. 
Dr  Thomas  Charles  Hope,  Physi- 

dan,  Edinburgh. 
James  Hope  esq.  W.  S* 
Walter  Campbell  esq.  of  Carra- 

dale. 
Major-General  Jo.  Madeod   of 

Unish,  78th  regiment. 
Colonel  Muir  of  CaldwelL 

edJuluj  1604. 
William  Arbutbnott  esq.  Chaiw 

lotte  Square,  Edinburgh. 
Gen.  William  Maxwdl  ef  ParUiilL 
Liest-CoL  Richard  William  How<- 

ard  Vyse. 
Robt.  Wm.  Doff  esq.  of  Fetteresso. 
Peter  Spiers  esq.  of  Culcruich. 
Lieut.-CoL  Robert  Cameron,  late 

of  Madras 
LieuU-Col.  Robert  Caai^ll  Hsp- 

mikon  of  Milbum  and  Dalsert 
Andrew  Murray  esq.  of  Murrays- 

hall.  Advocate. 
James  Farquhar  Gordon  esq.  W.S. 
Geo.  Bell  esq.  surgeon,  Edinburgh. 
James  Campbell  esq.  of  Duomore. 
Jaaoes  Connell  esq. 
iVaacis  Short  esq.  of  Couranee. 
Michael  Linning  esq.  of  Colzium, 

W.S. 
William  Maeleod  esq.  of  Luskin- 
tyre. 
William  Gordon  Macrae  esq. 
James  Watson  esq.  foctbr  to  Lord 

Dundas. 


John  Rae  esq. 

John  Menzies  esq.  cashier  to  the 

Duke  of  Gordon. 
James  Mackay  esq.  goldsmith  and 

jeweller  in  Edinburgh,  the  So* 

ciety*s  jeweller  add  medallist. 
William^  Wilson  eaq.  factor  for  th# 

Earl  of  Glasgow. 
Daviil  Mutrie  esq.  merchant  ia 

Glasgow. 
Jos.  Gwdon  esq.  of  Carroll,  W.  SL 

Sth  Januam  1805. 
The  Right.  Hon.  Flora,  Marchio* 

ness  of  Hastings  and  Countess 

of  Loudon. 
*  Rt  Hon.  the  Earl  of  Fife,  M.  P« 
The  Hon.  William  Ramsay  Maul# 

of  Panmure^  M.  P. 
Sir  And.  Cathcart  of  Carlton,  Baft. 
Sir  George  Montgomery  of  M^g* 

biehill,  Bart. 
Alexander  Irvine  Forbea  esq.  of 

Chivas,  Advocate* 
Alexandw  Moir  esq.  of  Scots- 

town.  Sheriff  of  Aberdeenshire. 
John  Rogerson,  M.D.  physician  to 

the  Court  of  St  Petersburgh.  . 
Major-General  Sir  Thomas  Dallasb 
Lieut.-Col.  David  Robertson  Mae- 

donald  of  Kinlochmoydart. 
Sir  James  Ferguson  of  Kilkenaiv 

Bart. 
Kenneth  Mackay  esq.  of  Torbott. 
Alex.  Eraser  esq.  of  Inchcoult^. 
Jas.  Forrest  esq.  of  Commieston. 
Alexander  Osbum  esq.  one  of  th^ 

Commissioners  of  Customs. 
David  Ewart  esq.  of  Craiginvie. 
John  Niven  esq.  of  Thornton* 
Sir  Henry  Niven    Lumsden    of 

Auchindoir,  Knight. 
William  Campbell  esq.  W.  & 
James  Cathcart  esq.  merdi.  Leith* 
Captain  Hugh  Stevenson,  late  of 

Argjrllshire  Militia.  . 
Alexander  Mund^U  esq.  solicitoif 
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Alex.  Stewart  esq.  of  Darevlich. 

Riffbt  Hob.  George,  Earl  4if  A- 

A'r-Afex.  Gordon  of  GolveMiaii, 

Knight. 
AMBe#  Macdonald  esq.  of  Lang- 

dale,  M  P. 
%i^or-Oen.  LacMoi  M^Quarrie  of 

Jarvisfield,  Gro^^mor  ot  New 

SouUi  Wales. 
Major  Thomas   Hart  of  Bidften- 

orieiF 
Patrick  Small  Keir  esq.  of  Kin- 

month.  Advocate. 
Bidiard  Wharton  Dnffesq.  Comp^ 

troller  of  Extise. 
John  Buchanan  esq.  of  Ardoek. 
Alex.  Maekenzie  esq.  of  Scots* 

burn. 
Richard  Graham  esq.ofBlatewood 
Dugald  Campbell  esq.  of  lllandrie. 
John  Greforson  esq.  of  Ardtornidi 
John  Ff^rga^n  esq. 
Edward  Lothian  esq.  Adrocate. 
John  Kerr  esq.  of  Stonypath,  W.S. 
William  Keyden  esq.  W.  S. 
James  Scott  esq.  of  Brotherston. 
Cosmo  Falconer  esq.  Edinblirgh. 
Thomas  M*  Ritchie  esq.  merchant, 

Edinburgh. 
Andrew  Bogle  esq.  Secretary  Roy- 
al Bank  of  Scotland.    '         *  ' 
Gilbert  Bertram  esq.  merch.Leith. 
Wm.  Bertram  esq.  merch.  Letth. 
Aiebcander  Goaien,  ^sq.  Leitfa. 

'    \A:fh  January  y  180& 
His  Royal  Highness  the  Dnfc0  of 
.  Su^se?^.        '•     ^ 
♦Right  Hon.  the  Earlof  Roseberry 
Right  Hon.  LbrdG4enberiie. 
Jioli.  ILord  Cringlctie.      *  ' 
Sir  John  H6pe'bf  Cr^Sghal^  Bart. 


Sir  Thorns  OftlM  emoMi^Bfk 

Skirling,  Eart.  '*       • 

Coiosel  BUIot  Ijdckh«t<ifBoilk 

wickbrae,  M.  P.  ^       i    *  >  - 
Robert  Stewart  esq.  lof  FkicstBtfi^ 
lieot^ColoQal  George  d8U^iid2r 

ofCraigforth^  '         *I4 

Licot-Cok  Dttiald  .Campbell  af 

Knock.  '  ' 

Ro.  Hepbnmiesf.  ofderldngti^ 
WfiUiara  Mamiy  esq.  of  lV>li]£d£ 
James  Hare  esq.  of  CaldefKA^' ' 
Fntriok  -Mtller  esq*  of  DaliwiMte* 
Archibald  M'Nab  of  M'Nab  ea^ 
Gilbert  Young  esq.  of  Toui^ieUlt 

Depute  Commlisary  Genendfer 

Scotland     w  ;• 

Cblin  MXaphlml  epq.  nerdUb^ 

4SkKgo#.  /      ^ 

Alex.  Ramsay  esq.  of  DeoMia^^ 
James  Fyffis  esq.  of  Bmidifield.  ; 
John  Rusael  €sq.  iV.S.  one  of  tte 

Clerks  of  Hie  Jury  Court. 
Wm  Gilchrist *esq.  1  m^reluditSv 
John  White  esq.   f  EcBb^urglL  * 
James  P  Inglis  esq 
Henry  Radium  jiki*  eaq.'StOdi^ 

bridge. 
Lt-Col  Jils  M«V«Bo»  78th  Rege* 

Right  Hon.  the  B^rl  of  Kianoal. 
Hon.  Charier  -Dbu^fias.  -  ^ 

Sir  Gilbert  Stirling  of  Rosehall, 

Bart.    * 
Right  Hon.  Robert  Linton  of  Lis* 

tonshiels. 
John  Norman  M'LeodeSq.  of  M'* 

Leod.  ' 

Johnr  M enzies  esq.  of  Ptifoddeb. 
George  Macpherson  Graiit  esq.  of 

Bailindalloch,  MP. 
James  Glasford  esq   Advocate. 
Jas.  Pnngie  esq.  of  Torwoodlee. 
Gilbert  Bethune  c^q.  of  Balfour. 
Charles  S.  M^  Alister  esq.  of  Loup 

and  Kenpox. 
Duncan  Darroch  esq.  of  Gourock. 
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^fjordpn.  Cameron  eaq.  of  Letter* 
findiay. 

Jfarnen  L'Amy  esq.  of  Dunkennj, 
Sheriff  of  Forfarthire. 

Js«  JKeay  esq.  of  Spago,  Advocate. 

^un.  M^Farlane  esq.  Advocate.  * 

Michie  Forbes  era.  pf  the  house  of 
.  Forbes  St  Co.  Bombay. 

Bobert  Ainslie  esq.  W.  S. 

John  Patison  esq  W.  S. 

)lan.  Macdooald  esq.  of  Borinish. 

Andrew  Halltday  esq.  MrD. 

Jjnnes  Fowler  ew\.  of  Fortrose,  for- 
merly of  Jamaica. 

Major  Ludovick   Stewart,    24^ 
Regiment  af  Foot. 
'  Captain  Alex.  Campbell^  late  of 
the  Scots  Greys. 

Alexander  Gillespie  esq.  surgeon, 
Sdiaburgh. 

James  Gillespie  esq.  ardiitect. 

Jobn  Jo|ul^ton^esq.  landsurveyor* 

^ith  January,  1807. 
•(jen.  Right  Hon.  Earl  Cathcart, 

G.  C.  B. 
R;ight  Hon.  Lord  Archibald  Ha- 
milton, M  P. 
Bit  Charles  Edmonstone  of  Dun- 

treath,  Bart.  M.  P. 
Ranald  ^George  McDonald  esq.  of 

Clanr^ald,  M.  P. 
J^-Gen.  Mathew  Baillie  of  Caim- 

broe. 
Colonel  John  Gordon  of  Cluny. 
Roderick  Madeod  esq.  younger  of 

Cadboll. 
John  Colquhoun  esq.  Sheriff  of 

Dunbartonshire. 
William  Douglas  esq.  junior  of 

Orchardton. 
Adam  Ferguson  esq.  of  Woodhill, 

Advocate. 
Pr  Alex.  Monro,  Professor  of  A- 

natoroy  in    the   University   of 

Edinburgh. 
Archibald  Graham  Campbell  ^sq. 

of  Shirvan, 


Ro.  CamiAell  esq.  of  ArdchiMttu 
Joseph  Wmiamson  esq.,  ^Printi^ 

Clerk  of  Teinds. 
Alex.  Mackenzie  esq.  of  Hiltooi 
John  Gordon  esq.  Swinzie. 
John    Brown    esq.    of   Coulter- 
mains.  ^ 
Wyiiam  Grant  esq.  of  Seabank. 
Ewan  Maclachkui  esq.  of 'Killi* 

more,  Mull. 
Walter  Dickson  esq.   aoer^antt 

Edinburgh. 
Robert  Stevenson  esq.  engineer  of 

Northern  Lights. 
James  Bristow  Fraser  esq.  writer 

in  Edmburgh 
William  Rae  Wilson  esq.  of  Kel- 

vinbank. 
Alex.  Macdonald  esq  of  Dellalay. 
Robert  Bruce  esq.  of  Swinbister^ 

Zetland. 
William  Mowat  esq.  younger  of 

Anusbrae,  Shetland. 

2dihJme^\W!. 
Right  Hon.  the  Earl  of  GMloway. 
Right  Hon.  Lord  Blantyre. 
Sir  James  Montgomerie  Cunning* 

hame  of  Corsehiil,  Bart. 
Robert  Hay  esq.  of  Spott 
Samuel  Anderson  esq.  of  Rou« 

Chester,  banker,  Edinburgh. 
Maj. -General  John  Macintyre,  of 

the  Hon.  East  India  Company's 

Service. 
James  Forbes  esq.  of  Kingerloch. 
Alex.  Campbell  esq.  of  Ederline* 
John  Fullerton  esq.  of  Kilmichael, 
Thomas  Thomson  esq.  Advocate. 
John  Graham  Palyell  esq.  Advo^ 

cate. 
Norman  Hill  esq.  of  Brownhilisy 

Advocate. 
Daniel  Vere  esq.  of  Stonebyres, 

Advocate. 
David  Falconer  esq.  of  Carlowrie, 
Capt.  James  Macalister  of  ^ring* 

bank»  ISth  Dragoons. 
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CSbud  Russell  es^.  Accountant  E- 
.  dinburgh,  the  Society's  Auditor 

of  Accounts. 
JaB..H4Q:iiltDD«8q.  of  Eftmes,  W«S. 
James  Adam  esq.  of  Burnfoot, 

factor  on  the  estate  of  Perth. 
James  Hill  esq.  Glasgow. 
Wm.  Br  aidwood  jun.  esq,.  ]Nj[anag<^ 

of  the  Marine  Insurance  Co. 
John  Wardrop  esq.  banker  £din. 

I2tk  January^  18Q8. 
fir  James    Riddell   of   Sunart, 

Bart. 
Sir  Wixk  Gordon  Gumming  Gor- 
don of  Altyre  and  Gordonstone, 

Bart. 
James  Vashon  esq.  Vice-Admiral 

of  the  Red. 
lieut-Col.  Evan  John  Macgregor 

Murray  of  Glencaimaig»  Adj.'* 

Gen.  io  the  King's  troops  at 

Madras. 
Thomas  Knox  esq  son  of  the  Hon* 

Mr  Knox,  M.  Pr  for  the  county 

of  Tyrone. 
Forbes  Hunter  Blair  esq.  banker 

Edinburgh.  * 

John  Campbell  esq.  of  Stonefield. 
James  Ersldne  eso.  of  Cambus. 
Thomas  Mackenzie  esq.  of  Apple-^ 

cross,  M.P. 
Ik  Andrew  Dtmoan  jua.  M.D. 

Edinburgh. 
Benjamin  Hawes  esq.  of  Old  Barge 

Stairs,  Blackfriars,  London. 
William  Francis  Hunter  esq.  of 

Barjarg. 
Charles  Campbdl  esq.  of  Combie. 
^kx.  Brebner  esq.  of  Leamey. 
Colin  Macdoiigal  esq.  of  Luaga. 
jButberland  Mackaazie  esq.  met* 

chanty  Leith. 
CoUn  M'Larty  esq.  of  Chestervale, 

Jamaica. 
Archibakl  Campbell  esq.  of  Drum* 

aaiior. 


J«mes  Breroner  esq.  Solicitor  of 

Stamp  Duties. 
Henry  Monteith  esq.  of  CaiBtairs. 

Vth  June,  1808. 
*  His  Grace  the  Duke  of  Ro^ 

burgh. 
Right  Hon.  the  Earl  of  Minto. 
Right  Hon.  Lord  Robert  Ketr. 
Hon.  P.  E.  JOrummond  BorreU, 

M.  P. 
Fred.  Fotheringham  esq.  one  oT 

the  Commissioners  of  Excise. 
Alex.  Gordon  esq.  late  Captain 

15th  Light  Dragoons. 
Major  Colin  Mackay,  late  of  the 

78th  Regiment. 
Jn.  Parquharson  esq.  of  HangbCoik 
Lieut-Col.  John  Mackintosh  of  the 

Royal  Marines^ 
Rear- Admiral  Da?id  Milne  of  the 

Royal  Nayy. 
James  Harrower  esq.  of  Enzterar, 

Advocate. 
George  Tait  esq.  Advocate. 
Capt.  Alex.  Stewart  of  Strathgary. 
Chalmers  IzeU  esq.  of  Kinnaud. 
Patrick  Neill  esq.  Edinburgh. 
Alex.  Laing  esq.  Architect,  Edfav 
Rev.  William  Singer,  D,D.  Mi« 

naaler  of  Kirkpatrick«jyxta, 

lO^A  Jamwry,  1809. 
Most  Noble  George  Marquis  of 

Tweeddale. 
Lieut^ien.  the  Hon.  John  I>slie 

Cuming. 
Lieut-Col.  the  Hon.  Charles  Cath- 

cart. 
Hon.  Lord  Gillie 
Robert  Stewart  esq.  of  Alderstooe. 
Henry  Hume  Drummood  esq.  of 

Blair-Drammond,  Advocate. 
John  Stewart  esq.  of  Binny. 
Chas.  Hamilton  esq.  of  Fairhofan* 
Rose  Campbell  esq. 
Hugh  McLean  esq.  yo.  of  Celt 
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9n.  Mackenzie  esq.  mercb.  Leith.  Franda  Wilson  esq.  W.  S. 

James  Greig  esq.  of  Eccles,  W.  S.   John  Govan  esq.  W.  S. 

Ro.  McMillan  esq.  of  Po1bae,W.  8.  John  Macpherson  esq.  Chamber- 


inrilliam  Davidson  esq.  younger  of 

Hatton. 
Sir  Samuel  Stirling  of  Grlorati^art. 
Wilfiam  Howieson  Crawford  esq. 

of  Crawfordland. 
Johti  Burnet  esq.  of  Kemnay. 


lain  to  Lord  Macdonald  in  Sky. 
Hetiry  Davidson  esq.  Haddingtcm. 
Geo.  M^ Andrew  esq.  at  Torrick. 
David  Mathie  esq.  Glasgow. 
Colin    Macnab    esq.    merchaat, 

Grangemouth. 


William  Ogilvy  esq.  younger  of  James  M' Alpine  esq.  merchant. 


Chesters.  Advocate. 
John  Campbell  esq.  of  Achawilling 
Charles  Stewart  esq.  of  Dalguise. 
iBrigade-Major  Howard. 
Sir  Alexander  Keith,  Knight  Mar« 

shall  of  Scotland^ 
Henry  Dundas  Beatson  esq. 
Duncan  M*Kellar  esq.  merchant, 

Glasgow. 
John  Forman  esq.  W.  S« 

26/A  June,  1809. 
Dame  Ann  Proton  Campbell  of 

Femton,  Lady  Baird. 
Right  Hon.  Lord  Elibank. 
John  Harvey  esq.. of  Ickwell,  Bury 

and  Tiningly  Park,  Yorkshire. 
William  Stewart  esq.  younger  of 

Garth. 
Allen  Stewart  esq.  Bunrannoch. 
John  Stewart  esq.  of  Shrerglass. 
John  Campbell  ^bh^  of  Borland. 
George  Lyon  esq.  of  Ogie. 
David  Blair  esq.  o(  Cookston. 
Lt-Col.  George  Maxwell,  younger 

of  Carrnchan. 
George  Robinson  esq.  of  Clemns- 

ton,  W.  S. 
Donald  Fletcher  esq.  of  Bernioe. 
Thomas  Harkness  ^esq.  of  Baillie- 

more. 
Wm.  Aitchison  esq.  of  Drummore. 
David  Thomson  esq.  W.  S. 
Geo.  Monro  esq.  of  Culrain. 
John  Murray  esq.  of  Conland. 
John  Philips  esq.  W*  S. 
Richard  Mackenzie  esq.  W.  S* 


Strachur. 
Captain  Witliam  t^raser  residing 

at  Brackla. 
Alex.  Failconer  esq.  K^aimside. 
Capt  John  Stewart  of  the  Prince 

of  Wales'  Excise  Yacht- 

9th  January,  1810. 

Right  Hon.  the  Earl  of  Fmgal.* 

Right  Hon.  James  Lord  RuUiven. 

liight  Hon.  Lord  Ashburton. 

Archd.  Spiers  esq.  of  Elder stie. 

Alexander  Munro  esq.  Edinburgh* 

Claud  Alexander  esq.  of  Balla^ 
mylcrf 

\Vm.  Campbell  esq.  of  Netherplace 

William  Sommerville  esq.  of  Som* 
castle. 

Alex.  Cooper  esq.  of  Smithstown. 

Archibaldi  Campbell  esq.  of  Ca- 
therine Bank. 

Duncan  Campbell  esq.  of  Barcal- 
dine. 

Alex.  Young  esq.  of  Harbum,  WS. 

Charles  Selkrig  esq.  accountant, 
Edinburgh. 

John  Swinton  esq.  of  Broadmea* 
dews. 

John  M'CuUoch  esq.  of  Barholm, 

James  Murray  Grant  esq.  of  Glan- 
moriston. 

Alex.  Grant  esq.  of  Jamaica,  Re- 
presentative in  the  Hon.  House 
of  Assembly  for  the  town  and 
parish  of  Port  Royal. 

Thomas  Rennie  Strachan  esq.  of 
Tarrie. 
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Duncaxi  Cowan  esq.  mercht.  Editi. 
Alexander  Cowan  esq.  merchant, 

Edinburgh. 
Wilfiam  Dickson  Watson  esq. 
John  Hepburn  esq.  of  Colqnbalzte. 
Major  Alex.  Macdonald,   Royal 

Horse  Artillery. 
Captain   Archibidd  Campbell  of 

Askomel,  Royal  Artillery. 
Anthony  Murray  esq.  of  (Meff. 
Michael  McMillan  esq.  merchant 

Glasgow. 
William  Johnstone  esq.  of  Hol- 

meadow. 
John  Clapperton  esq.  .merdliant/ 

Edinburgh, 
^neas  Falconer  e8q..Blackhil]sy 

Nairnshire. 
Andrew  Bennet  esq.  of  Muckraw. 
William  Smith  esq.  M.  P.  for  Nor- 
wich, Honorary  Member. 

2rf  Julyy  1810. 
Sir  John  Pringle  of  Stitchell,  Bart. 
Sir  David  Maxwell  of  Cardoness, 

Bart. 
Alexander  Boswell  esq.  of  Auch- 

inleck,  M.  P. 
James  Urquhart  esq.  of  Meldriun, 

Sheriff  of  Banfl&hire. 
George  Harley  Drummond  esq. 

of  Drumtochty. 
Robert  Barclay  Allardice  esq.  of 

Urie. 
William  Cunningham  esq.  of  Lain- 

shaw. 
Colonel  Arch.  Moore,  "VHce-Lieut. 

and  Col.  of  the  Buteshire  Local 

Militia. 
Lieut-Col.  Alexander  Campbell  of 

Posshill,  Lanarkshire. 
Walter  Williamson  esq.  of  Car- 

drona. 
Robert  Clark  esq.  of  Comry. 
David  George  Sandeman  esq.  of 

Springland,  Perthshire. 
Colin  Campbell  esq.  mercht.  Glas- 
gow. 


'ne  Rev.  G.  J.  Hamilton,  niius. 

ter  of  Ashkirk. 
Captain  James  Laskey,  Goficway 

Militia. 
W<p.  M'Dowall  esq.  of  Woohnet 

8^  January^  ISll. 

Right.  Hon.  John  Lord  Cawdor. 

Henry  David  Erskine  esq.  of  A- 
mondell 

James  Drummond  esq.  M.  P.  for 
Perthshire. 

Col.  Sir  Alexander  Leith,  jfrsaxgs 
ofFre^fidd. 

John  Gordon  esq.  of  Cmmbulg. 

William  Calder  esq.  mercb.  Edio. 

Geo.  Garden  Robinson  esq.  Eanfl 

Kenneth  Francis  Mackenzie  esq. 

Robert  Buchanan  esq.  <xl«8gow. 

Capt  Charles  Gregory,  6th  Bra- 
goon  Guards. 

Capt  Archibald  Campbell,  Cham- 
berlain to  his  Grace  the  Doke 
of  ArgyM. 

James  Stewart  Robertson  esq.  of 
Edradynate# 

William  Henderson  esq.  merdumc, 
Edinburgh. 

Thomas  Megget  esq.  W.  S. 

Major  Alexander  Macdonald  of 
the  76th  regt. 

Peter  Couper  esq.  W.  S. 

Mr  John  Thomson,  bookseller, 
Edinburgh. 

lajidy,  1811. 
Right  Hon.  Lord  Linton. 
The  Hon.  Col.  Hugh  Arbutbnot. 
John  Hay  esq.  younger  of  Smitb- 

field  and  Hayston,  Advocate. 
Murd.  M*Laine  esq.  of  Lochbuy. 
William  Alexander  Macklmion  of 

Mackmnon  esq. 
William  Sinclair  esq.  of  FreswicL 
John  Macdonald  esq.  of  Sanda. 
Alexr  Macduff  esq.  of  Bonhard. 
John  Harvey  esq.  \  writers  to  ^ 
John  Murray  esq.  J      signet. 
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Urt  Januwnfy  1812. 
The  Hon.  Baron  Clerk  Rattray. 
Sir  George  Clerk  of  Pennycuik, 

Bart.  M.P. 
Lieut'General  Sir  David  Baird  of 

Fernton,  Bart.  G.  C.  B. 
George  Sinclair  esq.  younger  of 

Ulbster. 
Gen.  Alexander  Hay  of  Rannes. 
John  Dunmore  Napier  esq.  of  Bal- 

l6ckinrQ«n. 
John  Spottiswood  esq.  of  Spottis- 

wood,  SolicitoF,  London. 
Arthur  Nicholson  esq.  of  Lochend 
John  Borthwicky  esq.  younger  of 

Crookston,  Advocate. 
Anthony  Maxwell  esq.  of  Culto- 

quhey. 
Nicol  Allan  esq.  manager  of  the 

Hercules  Insurance  Company. 
JEneas  Mae  Bean  esq.  W.  S. 
James  Macdonell  esq.  younger  of 

Milnefield,  W.  S. 
James  Wyld  esq.  merchant,  Ldth. 
James  Robertson  esq.  ironmonger, 

Edinburgh. 
James  M*Innes  esq.  writer,  Edinr. 
Tho.  Johnston  esq.  writer,  Edinr. 
Right  Hon.  the  Liord  Bishop  of 

Meath,  of  the  Kingdom  of  Ire- 

landy  Honorary  Member, 

^mjuncy  1812. 
♦  Most  Noble  the  Marquis  of  Lo* 
thian. 


William  Harley  esq.  of  Glasgow. 
Hector  Frederick  McNeil  esq.  of 

Gollychilly. 
David  Stewart  Galbreath  esq.  of 

Lochsanish. 
John  Fraser  esq.  cashier,  Castk- 

Grant. 
Robert  Morton  esq.  jeweller,  £« 

dinburgh. 

\2th  January,  181 S. 

Sir  Alexander  Ramsay  of  Bal- 
main,  Bart.  M.  P. 

Major- General  WilHam  Burnet  of 
Banchory  Lodge. 

William  Nairne  esq.  Assistant  la* 
spcctor  .General  of  Barracks* 

Patrick  Maxwell  Stewart  esq. 

Sir  John  Buchan  Hepburn  of  Le« 
tham,  Bart. 

Edward  Boyd  esq.  of  Mertonhall. 

William  Mackintosh  esq.  of  Mill- 
bank. 

James  Carnegy  esq.  of  Balnamoon; 

DugaldCampbell  eso.  of  Kildaloig. 

Lieut- Colonel  David  Rattray,  63d 
Regiment. 

Major  John  Grant  of  Achterhlair, 

Robert  Lawson  esq.  of  Ballimoret 

Capt.  Alex.  Cumming  of  Docharn. 

Dr  James  Bayne,  Physician^  In- 
verness. 

Geo.  MacDougall  esq.  Edinburgh* 

Thomas  Eddington  esq.  merchaat, 
Glasgow. 


Sir  Alexander  Campbell,  Bart*  of  John  Mackenzie  esq.  writer,  £- 


Aberuchill. 
James  Hunter  esq.  of  Thurston. 
John  Maitland  esq.  of  Eccies. 
T.  F.  Kennedy  esq.  of  Dunure, 

M.P. 
William  Niven  esq.  of  Achalton 

and  Eirkbride. 
Hugh  Hucheon  esq.  of  Southfield* 
Wm  Hunter  esq.  of  Ormistown. 
James  Crichton  esq.of  Friarscarse. 
John  Donaldson  esq.  of  Kilphin^ 


dinburgh. 
Rev.  William  Gillespie,  ministei? 
-  ofKells. 

Mr Hope,  residing  at  Glenlee. 

David  Lawson  esq.  town  clerk  of 

Arbroath. 

^^thJune,  181S. 

*  Right  Hon.  George  Granville^ 

Earl  Gower,  M.  P. 

*  Right   Hon.  ,  Archibald,    Lord 

Douglas  of  Douglas. 
K  M  2 
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Jo.Wauchopeesq.  of  Edinohstone: 

Alexander  Ireith  esq.  of  Freefield^ 

Robert  Daliymple  Home  Elphin- 
stone  esq.  of  Logie-EIphinstone. 

John  Ramsay  esq,  of  Barra^  Aber- 
deenshire. 

James  Hay  esq.  of  Monkshill. 

Walter  Bigbam  Lawrie  esq.  of 
Red  Castle,  Kirkcudbright. 

George  Scott  Elliot  esq.  of  Lau- 
riestone. 

George  Reid  esq.  of  Rathobank. 

Adam  Duff  esq.  Advocate^  Sheriff 
of  Edinburgh. 

William  Home  esq.  younger  of 
Stircock,  Advocate,  Sheriff  of 
Haddingtonshire. 

William  Maedonald  esq^  of  C  alley** 
Strathardle,  Perthshire. 

James  Grant  esq.  of  Bucht,  some 
time  Provost  of  Inverness. 

ThomasGilzean  esq.  of  Bunachton, 
some  time  Provost  of  Inverness. 

Jt>hn  Brander  esq.  of  Pitgavcnny. 

William  Young  esq  of  Inverougie. 

Patrick  Seller  esq.  of  Westfield. 

Andrew  Christie  esq.  of  Ferry- 
bank. 

Dr  Henry  M*Laggan,  Fellow  of 
the  Royal  College  of  Physicians, 
Edinburgh*.. 

George  Ramsay  esq.  Edmburgh. 

Geo.Irving  esq.merchant,London. 

Robert  Johnston  esq.  merchant, 
Edinburgh. 

Alexander  Henderson  esq.  mc»- 
chant,  Edinburgh. 

John  Reid  esq.  merchant,  Leith.. 

Cha.Oliphantcsq.1  ^^tcrstothe 

William  Bell  esq.  J      ^. 

James  Swan  esq.   J         ° 

John  Arch.  Campbell  esq.  W.  S. 

James  Gordon  esq.  late  Paymaster 
92d  regiment,  or  Gordon  High- 
landers. 

Alexander  Stevenson  esq.  writer, 
Edinburgh. 

Dr  Robert  Burt,.  Edinburgh. 


Major  Alexander  Mackay  ciLag^ 

gan,  Argyllshine. 
Jn.  FdJerton  esq.  late  of  Januiic«i^ 
Rev.  James  Bryce,  lata  witMti>r 

of  Strachair». 
Mr  James  Canning,   residing  at 

Shiels,  Kirkcudbright* 

lUh  January,  1814. 

Right  Hon.  Lord  Berridale. 

Major-Gen.  the  Hon.  Alex.  DuC 

Sir  John  Marjoribanka  of  Lees^ 
Bart.  M.  P. 

Kirkman  Finlay  esq.  M.  P. 

Charles  Forbes  esq.  ofEdinglas8ie» 
M.  P. 

TSiomasGrahani'  SttrKn^  esq.  of 
Airth. 

Major  Alexander  Fraacis  Taylor^ 
Rothiemay  House. 

Major  Robert  MacdonaM,  Royal 
Horse  Artillery. 

Garden  Duff  esq.  of  Hatton. 

John  Gordon  esq.  of  Aitkenhead. 

Alexander  Campbell  esq.  of  Hall- 
yards. 

John  Mill  esq.  J 

Thomas  AJlan  esq.  banker  in  Edin. 
George  Millec  esq^  of  Frankfield. 
George  Meek  esq.  of  Camp6eld. 
John  Lcarmonth  esq.  mcrch.  Edin. 
Ilobef t  William*  Hamilton  esq. 
Captain  John  Cheape,  Edinburgh. 
Major  Hugh  Macgregor,  of  the 

91st  Regiment. 
Robert  Gordon   esq.   Croughlie, 

Banffshire.^ 
Ro.  Wightt  esq.,  accountant,  Edia. 

2a  July,  lSl4f. 
The  Right  Hon.  Lord  Colchester, 

Honorary  Member. 
Michael  Stewart  Nicholson  esq.  of 

Camock. 
Angus  Mackintosh  esq.  of  HoIsk 
Bo.  Downie  esq.  of  Appip^  M.  P« 
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Thomas  Mocrison  esq.  of  Elsick, 

M.D. 
Charles  Alex.'Grahaiii^q.  young- 
er of  Leclde. 
James  EddiDgton  esq.  of  Gargon- 

no€k. 
Lachlan  Mackintosh  esq.  of  Raig- 

more. 
William  Tait  esq.  of  Pirn. 
Capt.  John  Boswell  Donaldson  of 

Wairdie,  R.  N. 
David  Dick  esq.  of  Glensheal. 
John  Carfrae  esq.  of  Glenboig. 
Dugald  Macdougald  esq.  of  Gal- 

lanioh. 
Wm.  Don  esq.  'banker  in  T'orfar. 
The  Rev.  George  Craig  Buchanan 

of  Mackeanston. 
James  Caird  esq.    of  Drumfad, 

writer  in  Stranraer 
Oeorge  Nelson  esq.  factor  on  the 

^estate  ^f  Karnes,  Bute. 

lOfA  January,  1815. 
Sir  Walter  Scott  of  Abbotsford, 

Bart. 
James  Rose  esq.  one  of  the  Com- 
missioners of  Excise. 
Archibald    Farquharson  esq.    of 

Finzean,  M.  P. 
Wm.  Ramsay  esq.  banker,  Edm- 

burgh. 
Robert  Jameson  esq.  Advocate. 
Dr  George  Wood,  Edinburgh. 
George  Burnet  esq.  St  Andrew's 

Square,  Edinburgh. 
Joiin  Pitcaim  esq.  younger  of  Pit- 

caim. 
John  Bowie  esq.  of  Cam6siscan, 

W.  S. 
John  Baird  esq.  of  the  Shotts  Iron 

Works. 
Rev.  John  M'Kinnon,  minister  of 

Slate. 
Mr  John  Elder,  merchant,  Slate. 
Mr  Alexander  Laing,  residing  at 

Edmonstone. 


Mr  Wm  Sibbald,  architect,  Edin. 
Mr  James  Brown,     do.  do. 

Mr  James  Allen,     1  merchants, 
Mr  Arthur  Pollock,  j  Grangemouth 

Field  Marshall  His  Grace  Arthur, 
Duke  of  Wellington,  G.  C.  B. 
Honorary  Member. 

Most  Noble  the  Marquis  of  Bute. 

*  Right  Hon.  the  Earl  of  Hopeton. 

iSir  'l^omas  Livingstone  cj[  West^ 
quarter,  Bart. 

JBtewart  Menzies  esq.  of  Culdairs. 

Wm  Napier  esq.  of  Blackstone. 

Col.  David  Stewart,  Garth. 

Norman (Lockhartesq.  W.  S. 

James  M'Nair  esq.  of  Glasgow* 

John  Henry  esq.  of  Corse. 

Wm  Cochran  esq.  of  Lady  land. 

Alex.  Robertson  esq.  of  Hallcraig, 
Col.  Hon.  East  India  Co.'s.  ser- 
vice. 

John  InneiB  Crawford  esq.  of  Bell- 
field,  Cleghorn-house,  Lanark- 
shire. 

Duncan  Shaw  esq.  factor  to  Clan- 
ranald. 

9th  January^  1816. 
The  Hon.  Lady  Hood  Mackenzie 

of  Seaforth. 
Right  Hon.  Lord  Belhaven  and 

Stenton. 
Right  Hon.  William  Adam,  Lord 

Chief  Commissioner  of  the  Jury 

Court, 
Admirals  the  Hon.  Sir  Alexander 

Cochran,  G.C.B.  of  Murdibton, 

Lanarkshire. 
Sir  James  Dalrymple  Hay  of  Park- 
place,  Bart. 
Jas.  J.  Hope  Vere  esq.  of  Craighall. 
John  Shaw  Stewart  esq.  son  of  Sir 

M.  Shaw  Stewart,  Bart. 
John  Tait  esq.  younger  of  Firn, 

w.s. 
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George  Wigfaam  esq.  of  Halliday- 

hill,  Dunofiries^ire. 
Dr  Francis  Buchanan,  late  of  India. 
Dr  rtenry  Dewar,  Fellow  of  the 

Royal  College  of  Physicians, 

Edinburgh. 
Patrick  Rc^ertson  esq.  Advocate. 
James   Saunders  Robertson  esq. 

W.  S. 
William   Fraser  esq.  3rounger  of 

Glenmead,  W.  S. 
Charles  James  Fox  Orr  esq.  of 

Thornly  Park,  W.  S. 
Ro.  Kerr  esq.  surgeon,  Portobello. 
Captain  Charles  Grant,  Tombreck- 

achie,  Ban£fehire. 
Jo.  Young  esq.  George  Street,  Edin. 
Mr  David  Willison,  printer,  Edin. 
Thomas  Beveridge,  esq.|  p,. 
Donald  Macintosh  esq.  j  ^^^^ 
Captain  Simon  Fraser,   Knocky, 

Inverness-shire. 

AstJtdy^  1816. 
-Right  Hon.  Charles  Grant,  Chief 

Secretary  for  Ireland,  and  M.  P. 

for  Inverness-shire. 
Sir  Robert  Keith  Dick  of  Pres- 

tonfield,  Bart. 
Colonel  Sir  Colin Campbell,K.C.B. 
Robert  Abercromby  esq.  younger 

of  Birkenbog  and  Forglen. 
Charles  fraser  esq.  of  Inverallo- 

chy  and  Castle  Fraser. 
Lieut-Col.  Martin  Lindsay,  78th 

Regiment. 
James  Hunt  esq.  of  Pittencrieffl 
James  Foulis  esq.  of  Woodhall. 
Alex.  Brodie  Campbell    esq.  of 

Forneighty,    Hon.   East  India 

Company's  service. 
Watkins  Wm.  Massie  esq.  Hon. 

East  India  Company's  service. 
William  Mackintosh  esq.  late  of 

Madras. 
John  S.  More  esq.  Advocate. 
Thomas  Mackenzie  esq.  younger 

of  Inverinnet,  W.  S. 


Robert  Campbell  esq.  younger  of 

Auchmanoch. 
ArOiur  Campbell  esq.  W.  S. 
Hugh  Macqueen  esq,  W.  S. 
Donald  Mackintosh  esq.  W.  S. 
James  Brown  esq.  accountant  E- 

dinburgh. 
Captain  Allan  MacCaskiO»  Hod. 

East  India  Co.'s  service. 
Captain  Gilbert  Macdonald,  late 

of  the  Scots  Royals. 
David  Watson  esq.  writer,  Edin. 
James  Lyon  esq.  writer,  Edin. 

14/A  January y  1817. 
Maj-General  Sir  John  H.  Dalrym- 

ple  of  Cranstoun  and  Cewslandt 

Bart. 
Sir  Charies  MacdonaM  Lookfaart 

of  Lee  and  Camwath,  Bart. 
Richard  B.  Jonhstone  Honymaa 

esq.  younger  of  Armadale. 
Charles  Lennox  Cumming  Bmoe 

esq.  of  Rosile  and  KinnainL 
Walter  Campbell  esq.  c^Shawfidd 

and  Hay. 
George    Forbes   esq.  Badcer  in 

Edinburgh. 
Alexr  Norman  Macleod  esq.  of 

Harris. 
John  Campbell  esq.  of  SaddelL 
Robert  Graeme  esq.  Advocate. 
Roderick  Macneil  esq.  yonagv 

of  Barra. 
Robert  Maclachlan  esq.  of  MaC' 

lachlan,  Advocate. 
James  Stewart  Hall  es^  laie  cf 

India. 
Colonel  William  Macleod,  Hon. 

East-India  Company's  Service. 
Lieut-Colonel  DoiwldMacdonaid, 

late  92d  Highlanders. 
Major  Archibald  Menzies*  42d  re- 
giment, or  Royal  Highlanders. 
Alexander  Fraser  esq.  late  Ltfrd 

Provost  of  Aberdeen. 
George  More  Nisbetesq»<tf  Ciiin- 

hiU. 
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Andrew  Skene  esq.  of  LetUnty. 

Geo.  Aug.  Borthwick  esq.  M.  D. 

Donald  Home  esq.  1  i^r  o 

Hugh  Tod  esq.       J  W'^- 

Robert  Sutheriand  esq.  of  St  Vin- 
cent's. 

William  Macgillewray  esq,  of  Mo- 
cho  Plantation,  Clarendon^  Ja- 
maica. 

John  Stewart  esq.  of  Fasnacloich. 

Richard  Prentice  esq.  solicitor  at 
law. 

Wm.  Murray  esq.  banker,  Tain, 
factor  on  ibe  estate  of  Balna^ 
gown. 

Thos.  Frascr  esq.  Lieutenant  B.  N. 

Peter  Macdowall  esq.  accountant, 
Edinburgh. 

James  Scott  esq.  accountant,  £- 
dinburgh. 

Archd.  Duncan  esq.  writer,  Edin- 
burgh. 

Donald  Stewart  esq.  factor  on  the 
estate  of  Harris. 

SO^A  Juney  1817. 

Sir  William  Purves  Hume  Camp- 
bell of  Marchmont,  Bart. 

Sir  James  Wemyss  Mackenzie  of 
Scatwell,  Bart. 

Capt.  Sir  Thomas  Cochran,  R.  N. 

Sir  Alex.  Mackenzie  of  Avoch, 

Colin  Campbell  esq.  of  Strachur. 

James  Wright  esq.  of  Lawtown. 

Dr  James  Hamilton  of  Corvar. 

Lieut- Col.  John  Campbell,  Hon. 
East- India  Company's  Service. 

Daniel  Macdowall  esq.  of  the 
island  of  St  Vincent's. 

Alex.  Gordon  esq.  Great  King's 
Street,  Edinburgh. 

Samuel  Parkes  esq.  of  London. 

James  Dunsmure  esq.  Secretary 
to  the  Herring  Fishery  Board. 

Major  Dugald  Campbell,  Royal 
Artillery, 

Captain  Donald  Macdonald,  Roy- 
al Engineers. 


Captain  George  Robertson,  Hon. 

East-India  Company's  Service. 
Stewart  B.  Inglis  esq.  late  King's 

German  Legion. 
Dug.  GUchrist  esq.  of  Ospisdal^. 
William  Munro  esq.  of  Achany. 
Thomas  Macmillan  esq.  younger^ 

ofShorthope,  W.S. 
George  Graham  esq.  late  of  Cos- 

safuar. 
Andrew  Taylor  esq.  of  Westbarns. 
James  Easton  esq.  W.  S. 
Andrew  Bell  esq. 
Robert  Buchan  esq.  painter,  £* 

dinburgh. 
Jaa.  Sands  esq.  at  Blaircessnock. 

ISth  January^  1818. 
Right  Hon.  the  Earl  of  Elgin  and 

Kincardine. 
The  Hon.  William  Napier,  Captain 

R.N. 
Sir  Alex.  C.  Maitland  Gibson  of 

Cliftonhall,  Bart. 
Lieut*General  James  Dunlop  of 

Dunlop,  M.  P. 
William  Campbell  Hamilton  esq. 

of  Winton. 
John  Corse  Scott  esq.  of  Sinton. 
William  Blair  esq.  of  Avontoun. 
John  Crawford  esq.  of  Auchin- 

ames. 
Patrick  Grant  esq.  of  Redcastle. 
Robt.  Muirhead  esq.  of  Croylakie. 
Samuel  Cooper  esq.  of  Ballindal- 

loch. 
John  Ure  esq.  of  Croy  Cunning- 
ham. 
Peter  Buchanan  esq.  of  Auchmar. 
Thomas  Gordon  esq.  of  Buthlaw. 
Lieut-Colonel  W.  A.  Gordon,  late 

50th  regiment. 
Major  Malcolm  Macleod,  late  of 

Bengal. 
Alex. Chancellor  esq.  of  ShieldhilL 
John  Morison  esq.  W.  S. 
Mathew  N.  Macdonald  esq.  W.  S^ 
David  Greig  esq.  W.  S. 


Digitized  by 


Google 


560    List  of  EdisHng  Members  in  Navemher  18^. 


Walter  Campbell  esq.  of  Sunder- 
land, Captain  London  £ast-In- 

dlaman. 
Capjtain  Alexander  Eraser,  Royal 

Engineers. 
Captain  Ranald  Macdonald,  late 

92d  Highlanders. 
Captain   Charles    Macgregor    at 

Delavorar. 
'William  Mackenzie  esq.   late  of 

Calcutta. 
Alex.  Ponton  esq.  of  Caimley. 
John  Mackinlay  esq.  of  Rothsay. 
Robert  Thorn  esq.  of  the  Rothsay 

Spinning  Mills. 
John  Barclay  esq.  M.D.  Edinb. 
Jas.  Saunders  esq.  M.D.  Edinb. 
]^ev.  Angus  Mackellar,  minister 

of  Pencaitland. 
Alex.  Craig  esq.  merchant,  Edinb. 
John  Craig  esq.  merdiant,  Leith. 
John  Fred.  Denovan  esq.  Leith. 
John  Mackay  esq.  Frederick  Str. 

Edinburgh. 
Donald   Mackintyre  esq.  writer, 

Glasgow. 

3/A  July,  1818. 
General  Francis  Dundas. 
Lieut-Col.  John  Baillie  of  Leyf. 
Wm.  Baillie  esq.  of  Polkemmet. 
J.  R  SmoUet  esq.  of  Bonhill. 
John  Horrocks  esq.  of  Tilleheun. 
James  Baikie  esq.  of  Tankemess. 
Alex.  Garthshore  Stirling  esq.  of 

Craigbamet. 
John  Stirling  esq.  of  Blackgrange. 
John  Bonar,  esq.  banker,  Edinb. 
Wm.  Macdonald  esq.  of  Balishare. 
Alex.  Spott  esq.  of  Trmity  Mains. 

W.S.     "    ■    ' 
^'illiam  W^^d^U  eiq.  of  Easter 

Mofet,  W.S. 
James  Jardine  esq.  pivil  engineer. 
Captain  William  Bum,  4th  Royal 

Regiment  Dragoon  Guards. 
Donald  Stewart  esq.  residing  at 

Auch. 


\2th  January,  1819. 
Right  Hon.  Lord  Elcho. 
Right  Hon.  Lord  Stratbaven. 
Right  Hon.  Lord  Glenorchy. 
Right  Hon.  the  Earl  of  Airly. 
Right  Hon.  Lord  Patrick  Jamef 

Herbert  Stewart,  M.  P. 
John  Archd  Stewart  esq.  younger 

of  Grandtully. 
James  Moray  esq.  of  Abercaimeyt 
Wm.  Robert  Keith  Douglas  esq. 

M.P. 
John  Campbell  esq.  of  BlairbalL 
John  Pringle  esq.  of  Clifton. 
Alex.  Buchanan  esq.  of  Amprior. 
Woodbine  Parish  esq.  Chairman 

of  the  Board  of  Excise. 
Major  A.  Leith  Hay,  younger  of 

Rannes. 
David   Anderson   Blair    esq.    of 

inchyra,  Advocate. 
J.  White  Melville  esq.  of  Strath- 

kinness  and  Bennochy. 
Elias  Cathcar);  esq.  youngn*  of 

Allowa^,  Advocate. 
John  Whitshcd  Hawkins,  esq.  of 

Dunnichen,  Advocate. 
Graeme  Mercer  esq.  of  Mavisbank. 
Andrew  Hunter  esq.  of  Holybush, 

Ayrshire. 
Robert  Bruce  esq.  Sheriff-depute 

of  Argyllshire. 
Robert  Davidson  esq.  Advocate. 
George  F.  Mackenzie  esq.  of  Al« 

langrange. 
Hugh  Eraser  esq.  of  Eakadale. 
John  Black  esq.  of  Ardmannoch. 
Anthony  Macdonell  esq.  of  Loch- 

Lieut-Col.    John  Macdonald    of 

Dalchosnie. 
John  Crawford  esq.  late  resident 

at  Java. 
Robert  Granberry  Baillie  esq.  of 

Coulterallars. 
John  Anderson  esq.  of  Gladswood. 
Pat.  Sanderson  esq.  banker  Edin. 
|lobert  Banks  esq.  of  Craighead, 
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John  Macalister  eeq.  younger  of 

StraiChtird. 
Jas.  Gillespie  Davidson  esq.  W.  S. 
Humphry  Graham  esq.  W.  S. 
James  Pedie  esq.  W.  S. 
Robert  Mackglasban  esq.  younger 

of  Eastertyre,  W.  S. 
George  Robertson  esq.  one  of  the 

Keepers  of  the  General  Records 

for  Scotland. 
Adam  G.  Geddes  esq.  Paymaster 

lOth  Garr.  Battalion. 
Capt.  William  Balfour  of  Elwick. 
Arch.  Edmonstone  esq.  of  Spittal. 
Geo.  Mackenzie  Ross  esq.  of  A  Idle. 
Dr  Farquhar  Mackinnon  of  Kyle, 

Skye. 
Major  Allan  Macdonald  55thRegt. 
Captain  Patrick  Campbell  of  the 

Royal  Navy. 
Capt.  James  Macdonald  at  Culna- 

kyle. 
Robert  Scott  esq.  Writer,  Duke 

Street,  Edinburgh. 
Robert  Fraser  esq.  late  of  Malta 

House. 
Quintio  Leitch  esq.  Chief  Magts« 

trate  of  Greenock. 
Robert  Taylor  esq.  Blackness. 
William  Strang  esq.  oi  Lopness, 

Orkney. 
James  Dallas  esq.  merchant  Edin. 
Wm.  Macbean  esq.  of  Tomatin. 
Ale^.  Cameron  esq.  of  Suiinam. 

9SthJune,  1^19. 
Henry  S.   Wcdderbum    esq.   of 

Wedderburn  and  Birkhtll. 
William  Hay  esq.  of  Drummelzier. 
George  Cranstoun   esq.  of  Cor- 

house,  Advocate. 
John  Grant  esq.  of  Kilgraston. 
Col.  A.  Farquharson,  25th  Regt. 

or  King's  own  Borderers. 
John  Stewart  esq.  late  of  Bombay. 
Wra.    Mitchell  esq.   of  Parson's 

Green,  Cashier  Royal  Bai>k. 
jjxxm  Anderson  esq.  of  Candacraig. 


John  Wedderburn  esq.  of  Devon- 
sWre  street,     Portland    Place, 
London. 
Samuel  M*Cormick  esq.  Adv.  She- 

riflUepute  of  Buteshire. 
Mftes  A.  Fletcher  esq.  Advocate. 
Alexander  Pearson  esq.  W.  S. 
Ralph  J4  Dundas  esq.  W.  S. 
Thomas  Maconochte  esq.  W.  S. 
Robert  Stewart  esq.  of  Clochfol- 
dich,  Dep.  Receiver  Generd  for 

Scotland. 
Alex.  Lamont  esq.  younger  of 

Knockdow,  W.  8. 
Robt.  Speid  esq.  of  Ardovie,  W.S. 
John  Buchanan  esq.  of  Carbeath. 
Neil  Mackinnon  esq.  of  Demerary% 
Dr  Peter  Macarthur  of  Delnies^ 

Nairnshire. 
William  Craig  esq.  W.  S. 
Alexander  Johnston  esq.  W.  S. 
Adam  M*Chyne  esq.  W.  S. 
Capt.  Gilbert  Stewart,  late  61st 

Regiment  residing  at  Allein.    ' 
Capt.  Peter  Campbell,  Hon.  East 

India  Company's  service. 
Daniel  Fisher  esq.  Writer  Edin. 
John  Macrae  esq.  Sherifi^ubsti- 

tute  of  Ross-shire. 
Claud  Marshall  esq.  Sheriff-substi" 

tute  of  Greenock. 
James  Macbraire  esq.  late  of  New- 
foundland. 
John  Campbell  esq.  Lieut.  Royal 

Navy,  wine  merchant,  Edinr. 
William  Mackenzie  esq.  late  of 

the  72d  Regiment* 
Alexander  Shepherd  esq.  SolicH 

tor,  Inverness. 
James  Beaton  esq.  ditto  ditto. 
Gilbert  M*  Arthur  esq.  late  of  De« 

merary. 

WthJamarif,  1820. 

Right  Hon.  Alexander  George 
Lord  Saltoun. 

Right  Hon.  tlie  £ar|  of  Strath- 
more. 
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Sir  David  Moncrieff  of  Moncriei^ 
Bart. 

Sir  Joseph  Radcliffe  of  Millflbridge, 
Yorkshire. 

Robert  Dundas  esq.  of  AmistOD. 

Thomas  Bruce  esq.  of  Araot»  one 
of  the  Commissioners  of  Cus- 
toms for  Scotland.        . 

Colonel  Wm.  Henry  Knight  Er- 
skine  of  Pittodrie. 

Wiibam  Patrick  Grant  esq,  young- 
er of  Rothiemurchus. 

Archd.  Nisbet  esq.  of  Corphin. 

Robert  Jamieson  esq.  Professor  of 
Natural  History  in  the  Univer- 
sity of  Edinburgh. 

Roger  Ayton  esq.  of  M urieston, 
,  W.  S. 

AFchd.  Thomas  Frederick  Fraser 
esq.  of  Abertarflf. 

Samuel  Anderson  esq.  W.  S. 

Gabriel  Reid  esq.  of  Gordonbush. 

Major  William  Clunes  of  Cracaig. 

William  Dunlop  esq.  merchant, 
Edinburgh. 

Alex.  Henderson  esq.  one  of  the 
Surveyors  Gen.  Post-Office. 

Thomas  Peat  esq.  W.  S. 

Charles  M.  Adair  esq.  W.  S. 

Francis  Suther  esq.  at  Rhives,  fac- 
tor on  the  Estate  of  Sutherland. 

Peter  Lamond  esq.  merchant,  £• 
dinburgh. 

Claud  Muirhead  esq.  publisher  of 
the  Edinburgh  Advertiser. 

Captain  John  Grant  of  Firhall, 
Nairnshire. 

James  Anderson  esq.  Dep.  Clerk 
of  Justiciary. 

Lieut-Col.  A.  Mackintosh,  Hon. 
East  India  Company's  service. 

JOthJuh/,  1820. 
Right  Hon.  the  EatI  of  Leven  and 
Melville 


Sir  William  Milliken  Napier  of 

Milliken  and  Napier,  Bart. 
Thos.  Alex.  Fraser  esq.  of  Liovat. 
Major-General  James  Stirling. 
J«  H.  Maclean  esq.  younger  of 

Ardgour,  Advocate. 
Capt.  James  Pringle,  Royal  Nary, 

younger  of  Torvoodlee. 
Hugh  Macdonald  esq  of  Botsdale. 
Robert  Warden  esq.  of  ParkhilL 
Henry  Ritchie  esq.  of  Busbie. 
William  Cathcart  esq,  of  Tower- 
Wm.  Urquhart  esq.  of  Byth,  Adr. 
James  Hay  esq.  of  Belton. 
James  M'Alpine   Leny  esq.    of 

Dalswinton 
John  Burn  Murdoch  esq.  of  Gar- 

tincaber,  Advocate. 
Mark   Sprott  esq.  of  GamkiriCft 

Advocate. 
Rev.  Dr  John  Campbell,  See.  to 

the  Society  in  Scotland  for  Pro- 
pagating Christian  Knowledge. 
Capt.  William  Ogiivie,  R.  N. 
Capt.  Alexander  Gordon,  R,  N. 
Wm.  Balfour  esq.  merch.  Glasgoir. 
John  Smart  esq.  merchant,  Leith. 
George  Hunter  esq.  of  CalUmder. 
James  Buchanan  esq.  of  Buenof 

Ayres,    presently   residing    at 

Portobello. 
W^alter  Morson  esq.  of  the  island 

of  Mountserrat. 
Simon  Macqueen  esq*  residing  at 

Corrybrough. 
And.  Clason,  Esq.1  writers  to  the 
Wm.  Renny,  Esq./       signeL 
Robert  Stuart  esq.  Dep.  Presenter 

of  Signatures  in  Exchequer. 
Rev., Mr  Laurence  Moyes,  minii- 

ter  of  Forglen. 
Patrick  Cheine  esq.  Great  King's 

Street,  Edinburgh. 
Capt.  Wm.  Henderson  of  Gloup) 

late  27th  regiment. 


Number  of  existing  Members,  November  1820, 
Twelve  Hundred  and  Txoelve. 
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No.  IL 

List  of  President,  Vice-Presidents,  andotJier  Office- 
bearers, ami  of '^'^  Directors,  Ordinary  ^tii^  Ex- 
traordinary, Jbr  the  Year  1820. 


1 


His  Grace  the  Duke  of  Argtjli.. — President. 

Right  Hon.  the  Earl  of  Moray. 

Right  Hon.  the  Earl  of  Wemyss  and  March.      I  Vice 

Right  Hon.  the  Earl  of  Breadalbake.  \      Presidents. 

Right  Hon.  Lord  Gray. 

Gilbert  Innes,  Esq.  of  Stow — Treasurer. 

R.  Macdonald,  Esq.  of  Staffa — Secretary. 

Claud  Russell,  Esq.  Accountant  in  Edinburgh— Auditor  of  Ac* 
counts. 

The  very  Reverend  Dr  George  Baird,  Principal  of  the  University 
of  Edinburgh — Chaplain. 

Mr  Lewis  Gordon — Depute  Secretary  and  Collector. 

Mr  Charles  Gordon — Ditto  ditto  and  Recorder. 

Mr  James  Mackay — Jeweller  and  Medallist. 

Ordinary  Directors,  according  to  seniority. 

J.  P.  Grant,  Esq.  of  Rothiemurchus,  M.  P. 

John  Hay,  Esq.  younger  of  Smithfield  and  Hayston« 

Sir  Robert  K.  Dick  of  Prestonfield,  Bart. 

Wilham  Ingiis,  Esq.  of  Middleton,  W.  S. 

J.  F.  Erskine,  Esq.  of  Marr. 

John  Norman  Macleod  of  Macleod,  Esq. 

Alexander  N.  Macleod,  Esq.  of  Harris. 

Thomas  F.  Kennedy,  Esq.  of  Dunure,  M.  P. 

John  S.  More,  Esq.  Advocate. 

Jan^es  J.  Hope  Vere,  Esq.  of  Craigiehall. 
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Alexander  Marjoribanks,  Esq.  of  Marjoribanks. 

Robert  Stevenson,  Esq.  Civil  Engbeer. 

Hon.  Lord  Bannatyne. 

Andrew  Murray,  Esq.  of  Murrayshall. 

Patrick  Neiil,  Esq.  Secretary  Caledonian  Horticultural  Society. 

Robert  Downie,  Esq.  of  Appin,  M.  P« 

James  Hunter,  Esq.  of  Thurston. 

William  Macdonalct  Esq.  of  St  Martins. 

Sir  Patrick  Walker,  Knight. 

General  Francis  Dundas. 

Sir  Alex.  Maitland  Gibson  of  Cliftonball,  Bart 

H.  Home  Drummond,  Esq.  of  Blair-Drummond. 

C.  G.  S.  Menteith,  Esq.  of  Closebum* 

James  Home,  Esq.  of  Laagwell. 

H.  Macdonald  Buchanan,  Esq.  of  DrumakilL 

Patrick  Small  Keir,  Esq.  of  Kinmonth. 

David  Falconer^  Esq.  of  Carlourie. 


ExTRAt>RDIKABY  DiRBCTOat. 

Most  Noble  the  Marquis  of  Tweedale* 

Most  Noble  the  Marquis  of  Bute* 

Right  Hon.  the  Earl  of  Airly. 

Right  Hon.  Lord  James  Murray. 

Right  Hon.  Sir  John  Sinclair,  Bart. 

Sir  William  Forbes  i>f  PiUligo,  Bart. 

Sir  Michael  Shaw  Stewart  of  Greenock  and  Blackhall,  BaiU 

Sir  John  Macgregor  Murray  of  Lanrick,  Bart. 

Henry  Mackenzie,  Esq.  Comptroller  of  Taxes. 

Henrj  Jardine,  Esq.  of  Harevood. 
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No.  III. 

TO  THE  niGHT  BOXOURABLE 

The  LORDS  COMMISSIONERS  of  His  MAJESTY** 
TREASURY, 

The  MEMORIAL  ef  The  Highlani>  Society  of  Scotland^ 
incorporated  by  Royal'  Charter. 


The  Highland  Society  of  Scotland,  faithful  to  the  orf- 

final  objects  of  its  institution^  possessing,  from  the  great  nuin** 
er,  raiiJc,  and  respectability  of  its  members,  m*  ml  parts  of 
Scollandy  most  extensive  Information^  liow^  as  always^  having^ 
no  other  object  than  the  general  benefit  of  the  community,  beg» 
leave  humbly  to  submit  to  the  consideration  of  the  Lords  of  the 
Treasury,,  some  circumstances  relative  to  the  Malt  Dutfes  ;  and 
more  especiaHy,  the  probable  effects  of  two  acts,  *  passed  dur- 
ing the  last  Session  of  die  last  Parliament,  whereby  the  dutfes 
payable  for  malt,  made  from  Scotch  grain,  are  not  only  incrcas- 
eil,  but  the  equitable  principle  upon  which  such  duties  had  in 

Sineral  been  previously  imposed,,  is  materially  departed  from  to 
e  prejudice  of  Scotland* 

Your  Lordships  are  aware,  that  although^  a  few  years  after 
tfie  uniofi  of  England  and  Scotland^  a  small  malt  tax  then  pay- 
able in  England  was  extended  to  Scotland ;  yet  Parliament^  in 
17^5,  acting  upon  the  principle  of  the  treatjr  of  union,  that 
Scotland  was  to  be  taxed  *  with  due  regard  to  its  circumstances 
«  and  abilities, '  reduced  the  malt  tax  for  this  part  of  the  Ur 
nited  Kingdom  lo  one  half  of  what  was  exigible  in  England ; 
and  the  same  proportions  were  observed  wiu»  reference  to  the 
malt  duties,  until  a  comparatively  recent  period. 

The  Highland  Society  is,  in  a  particidar  manner,  desirous  to 
bring  under  the  view  of  your  Lopdshipsy  the  great  difference  in  the 
quality,  and  in  productive  powers,  of  that  interior  species  of  grain 
called  Bear  or  Bigg,  when  malted,  as  compared  with  malt  made 
from  Barley ;  the  more  so,  because  bigg  has  long  been  found  to  be 
peculiarlv  adapted  to  the  soil  and  severe  climate  of  the  western 
and  northern  counties  of  Scotland,  the  interests  of  which  th.e 
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Society  is  called  upon  in  an  especial  manner  to  promote.  Bigg 
besides  its  ripening  earlier,  is  found  to  be  a  more  hardy  plant 
than  barley,  and,  therefore,  encouraging  its  cultivation  in  the 
Highland  and  less  favoured  parts  of  Scotland,  is  an  object  of 
high  importance ;  as  in  late  seasons,  when  not  unfrequently 
there  i^  almost  a  total  failure  in  die  crop; of  oat$s  the  bear  or 
bigg  is  a  principal  resource  of  the  inhabitants  for  food. 

Influenced  by  these  considerations  of  equity  and  expediency. 
Government  and  the  Legislature,  in  the  imposition  of  the  malt 
duties,  continued  to  recognise  not  only  the  inferiority  of  Scotch 
Barley  and  bigg,  when  compared  with  English  barley,  but  also 
the  inferiority  of  Scotch  bigg  compared  with  barley  raised  in 
Scotland.  This  last  distinction  appears  to  have  been  first  de- 
parted from  in  the  repeal  of  the  war  duties  in  1816,  when  the 
remaining  duties  in  England  were  -  2s.  4d.  per  bushel. 
In  Scotland,  whether  malted  from  barley 

or  bigg,  ...  Is.  8jd.  per  bushel. 

As  however  these  remaining  duties  were,  upon  the  whole,  mo- 
derate, and  as  the  general  principle  of  laying  a  smaller  duty  upon 
Scotch  than  Englisn  grain  was  adhered  to,  the  circumstance  as  to 
the  bigg,  it  is  believea,  did  not  at  the  time  excite  much  notice  or 
complaint.  It  was  only  upon  finding,  by  the  two  acts  already  re- 
ferred to,  passed  in  July  1819,  that  duties  to  the  amount  of  Ss.  6d. 
per  bushel  had  been  imposed  upon  malt  made  from  every  spe- 
cies of  gi-ain,  the  produce  of  any  part  of  Great  Britain,  that 
the  attention  of  the  Highland  Society  was  drawn  to  the  sub- 
ject. 

In  ISO^,  the  relative  malt  duties  in  England  and  in  Scot- 
land, including  certain  additional  war  duties  imposed  in  180i 
and  1803,  stood  thus — 

s.     d. 

The  duty  on  malt  made  in  England,       -       4:4*    per  boshel. 

—  —    on  malt  of  barley  in  Scotland,  8  :  8|         do. 

—  —  on  malt  of  Scotch  bigg,  -  3  :  0|  do. 
making  a  difference  of  about  8a.  per  bushel  in  favour  of  Scotch 
barley,  and  of  about  ls.4d.  per  bushel  in  favour  of  Scotch  bigg^ 
as  compared  with  barley  malted  in  England ;  and  of  nearly  8d. 
per  bushel  in  favour  of  bigg,  with  reference  to  barley  the  growth 
of  Scotland. 

Even  this  difference  of  duty,  in  favour  of  Scotch  bigjj,  was 
thought  too  small ;  and  the  attention  of  the  House  of  Commons 
having  been  called  to  the  matter  in  1804,  and  a  Committee 
h  aving  been  named  to  investigate  the  same,  that  Committee,as 
appears  from  its  Report,  printed  by  order  of  the  House,  of  date 
l^th  Jime,  1804,  was  of  opinion,  ^  That  there  ought  to  be  » 
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^  deduction  from  the  duties  imposed  in  1802  and  1^08,  in  fsh 
•*  vour  of  Scotch  bigg,  to  the  amount  of  one-third  thereof.  * 

It  appears  further,  from  authentic  official  documents  for  tlie 
twelve  years  immediately  preceding  the  1st  January,  1804,  that 
-the.  average  price  of  English  barley,  per  quarter, 

was  -  -  -  -  L.  1   16  11 

Da  Scotch  barley,  per  do*  -  -  1     9     8| 

*Do.  Scotch  bigg,  per  do.  -  -  -       1     6     5^ 

And  it  is  believed  it  will  be  found,  upon  examination,  that  the 
8Mne  ^Kffarence.in  arera^e  price  to  the  disadvantage  of  Scotch 

frain  has  continued,  wiui  reference  to  the  sixteen  years  which 
ave  elapsed  siiiee  January  1804*. 

It  iBi^  be  here  proper  to  advert  to  the  experiments  made  in 
1806,  under  the  superintendence  of  the  Commissioners  of  Ex- 
cise for  Scotland,  with  the  view  of  ascertaining  the  relative  qua- 
4iti€8  and  valu^  of  malt  made  from  English  barley,  Scotch  bar^ 
ley,  and  Scotch  bigg ;  wh3e  the  general  results  of  that  investi- 
gation indisputably  establish  the  inferiority  of  malt  made  from 
Scotch  bigg,  as  compared  with  malt  made  from  barley.  Th^e 
is  BO  doubt  that  such  inferiority  would  have  been  made  appa- 
rent tor  a  still  greater  extent,  but  for  two  circumstances :  First, 
(as  stated  in  the  Report  of  the  eminent  scientific  gentlemen  em- 
ployed), that  of  *  the  English  barley  (of  1804)  being  much 
^  worse,  and  the  Scotch  bigg  much  better  than  usual ; '  and, 
secondly,  that,  with  the  exception  of  Aberdeen  and  Kincardine- 
ibires,  the  bi^  on  which  the  experiments  were  made,  appears 
to  have  been  exclusively  the  proauce  of  the  more  southern  and 
inost  improved  counties  of  Scotland ;  while,  from  some  omis- 
sion, the  bigg  produced  in  the  ctninties  of  Argyll,  Bute,  Inver- 
ness, Banfi^  Ross,  Cromarty,  Sutherland,  Caitnness,  and  Ork- 
ney, was  not  used  in  the  experiments  referred  to,  although  bigg^ 
is  exclusively  cultivated  in  all  these  counties,  which  are  besides 
known  to  be  less  favoured  in  point  of  climate,  and  less  advanced 
in  agricultural  improvement,  than  the  more  southern  counties 
of  Scotland. 

There  is  another  important  consideration,  which  induces  the 
Highland  Society  to  represent  to  the  Lords  of  the  Treasurj', 
the  great  expediency  of  reducing  the  Malt  Duties  upon  gram 
rais^  in  Scotland.  The  Society  repeatedly,  and  latterly  in 
1816,  took  the  liberty  of  suggesting  the  advantage  of  licensing 
small  stills  in  the  Highland  and  more  remote  parts  of  Scotland, 
as  a  measure  which,  while  it  would  tend  materially  to  the 
increase  of  the  revenue,  might  at  same  time,  it  was  hoped, 
greatly  diminish,  if  not  effectually  put  down,  the  pernicious 
practice  of  illicit  distillation ;  and  the  Society  is  gratified  for  the^ 
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effect  givpii  by  your  Lonlsliips  to  its  suggestions.  Legal  smaW 
siill^^,  suited  to  the  capacity  nnd  sittiatton  of  the  coaniry,  hav© 
ftcconlingly  been  esuiblij^tiutl  in  v:u-ioLis  parts  of  the  Highland^ 
and  which  are  prlijcipaliy  supplied  from  gruiri  raised  in  those 
<!islricts.  Unless,  therettirc,  (here  is  an  abatement  of  the  pre* 
sent  duties  iniposetl  upon  Mali  from  grain  raised  in  Scotland, 
but  more  especittll^^  from  Scotch  Big]f<^,  tliesje  duties  being,  a^ 
already  nientbnedj  Bti.  6d*  per  bu&hel,  (/•  e,  the  same  as  on  the 
bc>t  Eniriish  barley),  the  Society  is  convinced  tliat  the  benefi- 
cial intentions  of  Government  and  ParJianientj  wiil>  reference 
to  the  estublibhinent  of  small  legal  stlUs  in  the  HighlaiKb  of 
ScnUandj  mii*^t  be  entirely  frustrated;  and  that  the  pernicioiw 
practice  of  illicit  distiUation  will  not  only  eon  tinncj  bat  increase; 
— a  practice  in  the  hi^he^t  degree  prejndiciol  to  the  public  re* 
vetnie,  nnd  to  the  physical  and  moral  welftire  of  the  people. 

Tlje  Higlihmd  Society  feels  assuredj  that  the  Lords  Commit 
tioners  ot  the  Treasury^  who  can  have  no  object  but  to  do  equal 
justice  to  all  parts  of  tlie  United  Kingdom^  >\iltj  upon  deltberate 
consideration,  see  the  equity  aiTd  expediency  of  recomraending 
to  Parliament  a  deduction  in  the  present  Malt  Duties,  in  so  far 
as  respects  mak  ni:ule  from  grain  grown  in  Scotland^  so  as  to 
preserve  the  proportion  m  long  recognised  between  the  English 
and  Scotch  Malt  Duties;  but,  ai  all  c\'entS5  the  Society  oegs 
leave  humbly  to  express  lu  opinion^  that  for  the  various  reawins 
slated,  it  is  just,  as  well  as  hfghly  expedient^  that  there  &boulil 
be  a  considerable  dcdncticm  in  the  tlutJes  on  malt  made  froin 
Scotch  Bigif,  with  reference  to  the  duties  to  be  levieti  on  nm\t 
made  from  Barley  in  Englaud»  or  even  from  malt  made  froBi 
barley  raised  in  Scotland^ 

AnGYLLf  Praidmi* 
Hi GiiLjfND  Society  CffjiVnEEs^\ 
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No-  IV. 
PREMIUMS 

OFFERED  BY 

THE  HIGHLAND  SOCIETY  OF  SCOTLAND, 

FOR 

Ifformaticn  respecting  Friendly  Societies^  or  other  Societies  in 
Scotland  wAic/i  make  Provision  for  their  Sick  Members* 


Highland  Society  CHJUssMSf 
Edinburgh f  July  10,  1820. 

The  Highland  Society  of  Scotland,  fully  aware  of  th^ 
advantages  that  might  accrue  from  Friendly  Societies,  if  esta^ 
blished  upon  proper  principles,  and  being  desirous  of  obtaining 
the  most  accurate  information  for  enabling  the  Highland  So* 
ciety  to  suggest  a  remedy  for  the  evils  that  nave  very  generally 
prevailed  in  consequence  of  the  erroneous  constitution  of  these 
Societies, — has  resolved  to  offer  Premiums  for  the  best  and 
approved  statements  (founded  on  the  experience  of  existing 
Friendly  Societies,  or  other  Societies  in  Scotland  which  make 
provision  for  their  sick  members)  of  the  quantum  and  duration 
of  sickness  which  has  been  found  to  occur  among  their  mem- 
bers, with  the  view  of  ascertaining  the  proportion  which  *^  the 
"  average  period  of  health  bears  to  the  average  period  of  sick-^ 
<<  nessy "  and  thus  obtaining  data  from  which  may  be  comput- 
ed the  probable  demand  for  aid  among  a  given  number  of 
members,  and  the  rate  of  allowance  which  any  given  contribu- 
tion of  the  members  of  a  Friendly  Society  can  fmbrd  to  its  sick 
members. 

The  Statements  are  required  to  specify, 

li^,  The  name  of  the  Society  referred  to,  and  the  place  and  date 
of  ito  Establishment. 
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2dj  The  principal  occupations  of  its  Members,  and  whether 
their  chief  residence  is  in  towns  or  in  the  country. 

Sdf  The  total  number  of  the  Members  during  the  year,  speci- 
fying how  many  are  free  Members ;  and,  if  the  statement 
embraces  more  years  than  one,  the  total  number  of  Mem- 
bers during  each  of  the  years  to  which  it  applies ;  the  Sick 
and  Superannuated,  as  well  as  the  contributing  Members 
of  the  Society,  being  included  in  reckoning  the  number* 
It  will  be  proper  that  the  number  of  the  Free  Members 
during  each  year  be  classed  according  to  their  age,  thus : 

Number  under  20. 

Ditto  from  20  to  30,  I  40  to  50,  I  60  to  70. 
SO  to  40,  I  50  to  60,  I  above  70. 

4/A,  The  quantum  and  duration  of  sickness,  or,  in  other  words, 
the  number  of  weeks  sickness  among  die  Free  Members  df 
the  Society  during  each  year  to  which  the  statements  re- 
fer, specifying  how  nuuiy  weeks  sickness  during  the  year 
occurred  in  each  class,  and  distinguishing  bedfast  sickness, 
'walking  sickness,  or  any  other  aescrip^ion  recognised  by 
the  Society,  and  disability  from  superannuation,  or  other 
causes,  where  it  is  the  custom  of  the  Society  to  give  differ- 
ent allowances  to  persons  in  these  different  conditions. 

6M,  The  average  age  of  the  Free  Members  yearly,  and,  when  that 
cannot  be  given  for  a  number  of  years,  then  the  present 
average  age  of  the  Free  Members  of  the  Society,  and  tlie 
annufd  average  age  as  far  back  as  can  be  given. 

6/^  The  limitation  as  to  the  commencement  or  duration  of  aid 
to  Sick  or  Superannuated  Members,  established  by  the 
Rules  of  the  Society,  where  there  is  a  limitation. 

7/A,  A  copy  of  the  Regulations  of  the  Society,  if  printed,  to  be 
transmitted  along  with  the  statement. 
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PREMIUMS. 

I.  For  the  best  and  approved  statement  of  the  foregoing  pard* 

culars,  with  reference  to  any  one  or  more  Societies  m  Scot* 
land  for  any  period  of  years  preceding  the  year  1819,  a 
Piece  of  Plate  of  20  guineas  value,  or  that  sum  in  money^ 
in  the  option  of  the  competitor. 

II.  For  the  best  and  approved  statement  of  the  foregoing  parti- 

culars, with  reference  to  the  greatest  number  of  Societies 
in  Scotland  during  the  years  1819,  1820,  and  1821,  a  Piece 
of  Plate  of  20  gumeas  value,  or  that  sum  in  money. 

N.  B,  The  Premiums  not  to  be  awarded  until  November 
1822,  but  the  statements  to  be  lodged  at  the  Highland  Society 
Chambers  on  or  before  the  1st  of  June  of  that  year.  It  is  to  be 
understood  by  competitors,  that  all  statements  given  in  shall  re* 
main  with  and  become  the  property  of  the  Hi^land  Society. 

*^*  Printed  Schedules,  with  appropriate  coluoms,  to  be  filled 
up  with  the  several  particulars  required,  will  be  furnished,  on 
applying  at  the  Highland  Society's  Chambers. 

By  order  of  a  General  Meeting  of  the  Society, 

Lewis  Gordon^  Dep*  Sec. 
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No.  V. 

DESCRIPTION  OF  AN  IMPROVED  SELF-ACTINO 

PUMP. 


InYcnted  by  JAMES  HUNTER»  Ea^  of  Thunton. 


A,  is  a  cistern  filled  by 

B,  a  spring. 

C,  a  cistern  at  which  water  is  required. 

D,  a  metal  (water  proof)  box,  12  inches  square  and  4  indies 
deep,  placed  wittiin  A,  and  near  the  top  of  it*  Wbaterer 
is  the  size  of  the  pump,  these  boxes  ougnt  not  to  be  deq>er 
than  6  inches. 

E,  a  pipe  of  half  inch  bore,  leading  from  the  top  of  A  to  the 
bottom  of  F. 

F,  a  metal  box,  similar  to  D. 

G,  a  pipe  of  half  inch  bore,  leading  from  the  top  of  F  to  the 
top  of  D,  the  upper  part  of  it  bein^  above  the  level  of  B. 

H,  a  pipe  of  half  inch  bore,  leading  from  the  bottom  of  D  to 

the  bottom  of  C,  and  which  cannot  be  longer  than  the  dis- 

tance  between  R  and  S. 
I,    a  valve  (opening  upwards)  at  the  mouth  of  the  pipe  H. 
K,  9,  valve  (opening  upwards)  at  the  bottom  of  D. 
L,  a  valve  (opening  upwards)  at  the  bottom  of  F. 
M,  a  pipe  which  ta£es  the  overflowing  water  of  E  to 
N,  a  small  light  pan,  which,  if  filledlwith  water,  bears  down 
O,  a  lever,  i^^ich,  when  pressed  down  by  N,  opens  the  valve  L. 
P,  a  pin,  to  which  is  fastened  a  piece  of  chain,  having  at  its  end 

a  flat  piece  of  leather,  which,  when  N  is  pressed  down,  leaves 

it,  and  opens  a  hole  at  Q. 
Q,  a  hole  in  the  bottom  of  N,  which  must  be  made  of  a  proper 

size,  for  the  purpose  of  letting  the  water  escape  from  N,  in 

the  same  time  that  is  requirea  for  D  to  be  filled  with  water 

through  K. 

The  following  is  the  mode  in  which  the  Pump  operates. 

The  vessels  D  and  F  being  full  of  air,  the  water  of  A  runs  into 
E,  expels  the  air  from  F,  through  G  and  D,  to  I ;  and  fiUs  E,  F, 
and  G  to  the  level  of  B.    It  then  runs  over  at  R  into  the  pipe  M» 
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fills  N,  whi(4i  is  borne  down  by  the  weight  of  water,  and  opem 
L  and  Q,  as  above  described:  the  vessel  F  then  empties  itself  at 
L,  is  filled  with  air  from  D  through  G«  and  D  is  filled  with  wa- 
ter through  K.  In  the  same  time,  N  is  emptied  through  Q,  and 
returns  to  its  place,  allowing  L  to  shut,  and  leaving  F  and  G  full 
of  air.  The  water  continues  running  through  E,  expels  the  air 
from  F  through  G  into  D,  which  air  expels  the  water  from  D 
through  H  up  to  C,  until  F  and  G  are  filled  with  water  and  D 
with  air,  when  the  machine  is  found  in  the  same  state  as  at  first, 
£,  F,  and  G  being  filled  to  the  level  of  B. 

This  self-acting  pump  may  be  applied  to  many  uses.  If  a 
person  has  a  spring  which  supplies  his  house  with  water  at  the 
level  of  the  middle  storey,  he  may  place  F  in  the  kitchen,  and 
C  in  the  bed-room,  and  every  gallon  of  water  used  in  the  kit- 
chen, will  give  a  Corresponding  gallon  (or  very  nearly  so)  in  the 
bed-room. 

In  using  this  pump  the  pipe  E  may  be  supplied  with  impure 
or  even  very  dirty  water,  and  the  whole  of  the  spring  B  wiU  be 
raised  to  C,  inst^id  of  half  of  it  being  perhaps  wasted  at  L;  and 
in  this  manner  any  spring  may  be  pumped  up  to  the  requisite 
level,  without  one  drop  being  lost,  merely  by  forming  a  dam  or 
lead  as  in  mills,  and  obtaining  a  fall  for  a  part  of  the  water  equal 
to  the  height  to  which  it  is  requisite  to  pump  up  tbelspring. 

It  is  not  necessary  that  R  should  be  on  a  level  with  B.  It 
may  be  far  above  or  below  it,  and  the  effect  will  be  nearly  the 
same.     The  water  will  rise  as  high  above  D  as  from  R  to  S. 

The  rain-water  collected  on  the  top  of  a  house  will  pump  up 
a  corresponding  quantity  of  pure  water  from  a  well  as  deep  as  the 
house  is  high ;  out  this  pump  will  be  found  most  useful  where  a 
large  body  of  water  is  to  be  raised  to  a  small  height. 

The  great  superiority  of  this  pump  consists  in  its  acting  al- 
most entirely  without  friction ;  and  a  second  pump  will  raise 
half  the  quantity  of  water  (not  to  twice,  but)  to  three  times  the 
height  of  the  fall. 

A  pump  of  the  above  dimensions  (which  are  very  diminutive) 
continued  working  without  being  touched  for  three  months,  and 
raised  eight  hogsheads  of  water  every  day. 

F^.  2.  is  a  Syphon  which  keeps  itself  constantly  charged, 
«nd  is  particularly  useful  where  liquor  to  be  decanted  ought  not 
to  be  snaken. 
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No.  VI. 
DESCRIPTION  OF  TWO  SIMPLE  INSTRUMENTS 

FOR 

ASCERTAINING    THE    RELATIVE    ELEVATION   OF    UNEQUAL 
SURFACES,  WITHOUT  MATHEMATICAL  CALCULATION. 


IiiTented  by  John  Gkauam  Daltkll,  Esq. 


In  constructing^  these  instruments,  their  reduction  to  the 
•mallest  possible  number  of  parts,  and  their  application  to  tern- 
porary  use  by  persons  unskilled  in  the  more  complicated  opera* 
lions  of  levelling,  have  been  principally  in  view. 

Plate  V.  Fig.  I.  A  B,  a  rectangular  wooden  bar,  6  feet  6 
inches  long,  5. inches  broad,  1  inch  thick,  penetrated  through* 
out  half  the  length  by  a  groove  half  an  inch  wide,  and  resting 
en  the  edge  of  a  foot  I  K,  6  inches  high,  to  keep  it  free  of  the 
ground. 

C,  a  plummet  suspended  from  the  bar. 

D  £,  a  rectangular  scale,  90  inches  high  and  4  inches  broad, 
resting  on  a  transverse  e<Igc  E  as  a  loot.  It  is  penetrated  by  a 
groove  corresponding  to  that  of  the  bar,  and  graduated  across  by 
horizontal  lines,  as  seen  in  H :  the  distance  oH,  where  tlie  gra- 
duations commence,  being  equal  to  B  I. 

F  G,  n  screw  and  nut,  whereby  the  bar  and  scale  are  to  be 
connected. 

If  the  plummet  hang  perpendicularlj',  and  the  angle  A  be  a 
right  angle,  which  is  seen  by  the  graduations  coinciding  or  run- 
ning in  a  straight  line  with  the  edge  of  the  bar  A  B,  the  alti- 
tude of  I  above  E  is  denoted  by  figures  on  the  scale. 

Thus,  two  points  of  different  altitude  being  chosen,  I,  the 
support  of  the  bar,  is  to  be  placed  on  the  higher,  and  E,  the 
foot  oi  the  scale,  on  the  lower;  while  the  position  of  both  is  se- 
cured by  a  slight  turn  of  the  thumb-screw.  The  bar  being 
brouglit  parallel  to  the  horizon  which  the  plummet  will  indi- 
cate, the  upper  part  of  the  scale  is  to  be  advanced,  or  tlie  re- 
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verse,  (keeping  its  foot  oa  the  point  of  suppon),  until  some  one 
of  the  graduations  coincides  with,  or  is  .visibly  parnllel  to  the 
upper 'edge  of  the  bar.  The  diflFerence  of  altitude  sought  is 
seen  in  figures,  without  calculation. 

This  gives  the  difference  of  altitude  between  two  points  with- 
in the  range  of  the  instrument  In  more  extensive  measure- 
ments,  if  the  altitude  of  the  point  D  above  C  be  sought,  (fig,  2,) 
let  A  Bj  the  bar,  become  horizontal,  and  E  F  be  rendered  per- 
pauiicidar  to  it,  the  height  of  B  above  C  is  found.  The  opera- 
tion must  be  repeated,  always  resting  the  support  of  the  bar  on 
B  in  succession.  The  sum  of  the  measurements  will  give  the 
highest  elevation  above  C.  Then  revei'sing  the  instrument,  the 
declivity  to  D  is  to  be  found,  which  is  the  sum  G  H.  G  H. 
Therefore,  EF  +  EF  +  EF  +  EF  +  EF  — GH  +  GH 
=  the  elevation  sought,  or  the  difference  between  C  and  D. 

Fig.  S.  If  it  be  reauired  to  construct  an  inclined  plane  between 
A  and  B,  rising  an  mch  in  a  foot,  the  inner  edge  of  the  scale 
is  to  be  brought  6  feet  from  B  (Fig.  1.),  and  rendered  perpen- 
dicular to  it,  by  making  the  graduated  line  at  6  inches  coincide 
with  the  horizontal  edge  of  tne  bar.  Being  fixed  immoveably 
by  the  screw  in  that  position,  the  surface  of  the  ground  is  then  to 
be  worked  until  the  plummet  hangs  perpendicularly.  The  first 
six  feet  of  the  inclined  plane  having  been  thus  constructed, 
other  portions  are  to  be  taken  successively  throughout  the  re- 
mainder. If  a  plane  of  a  different  inclination  is  required  from 
A  to  D,  as  of  half  an  inch  in  a  foot,  the  scale  is  to  be  shifted 
to  3  inches. 

The  dimensions  of  this  instrument  are  indefinite ;  but,  with 
well  seasoned  wood,  they  may  be  larger  than  above  described* 
If  designed  for  permanent  use,  three-lburths  of  the  wood  may 
be  covered  with  a  metallic  plate ;  or  perhaps  the  whole  instni- 
ment  may  be  made  of  metal.  A  common  joiner  can  construct 
one  such  as  the  prece<iing  in  a  few  hours,  and  at  the  expense  of 
a  few  shillings.  The  chief  precaution  consists  in  the  edge  of 
^  the  bar  being  quite  straight,  and  the  lines  of  the  scale  being 
drawn  horizcjntal,  or  at  right  angles  to  its  length. 

No.  XL  Another  instrument  of  this  kind,  consists  of  two 
parallel  arms,  each  half  the  breadth  of  the  bar  in  the  former; 
the  upper,  moveable  on  a  brass  joint,  to  admit  of  elcTalion. 
An  apparatus,  with  a  scale  and  expedients  for  rendering  the 
upper  arm  horizontal,  is  adapted  to  slide  along  the  under  arm. 
The  lower  end  of  tliis  apparatus  with  the  scaJ^  resting  on  tlie 
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gronndi  the  scale  itself  is  unfolded,  until  the  coincidence  of  the 
graduations,  as  before,  denotes  the  altitude  sought.  Either  a 
plummet  or  a  spirit-level  may  be  used  for  ascertaining  the  posi- 
tion of  the  upper  arm. 

With  instruments  correctly  made,  and  aided  by  the  expot- 
ness  gained  by  practice,  the  level  of  roads,  drains,  ditches,  or 
subterraneous  workd,  may  be  taken  with  great  facility: — An 
operative  model,  on  the  principle  of  each,  was  submitted  to  the 
Society. 


END  OF  VOLUME  FIFTH. 


D.  WiUiMNiy  printer^  Edinbaigli. 
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